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Lead 
is an Ambitious metal 


HEN you stop to think about it, 

this metal, lead, is an astonishing 
element. It isn’t satisfied with taking an 
essential part in practically every in- 
dustry, or with protecting buildings 
against deterioration, or with any num- 
ber of other jobs of major importance. 
Lead has one ambition in life—to make 
itself useful to everybody—and it has 
succeeded admirably. 

In glass, for instance. Ordinary glass 
is all right for windows and that sort 
of thing. But it hasn’t much refractive 
power. Scientific and industrial re- 
search could not 
make much progress 
if instrument lenses 
were made of ordi- 
nary glass. Some 
method is needed to 
increase refractive 
power. 

Up steps lead, in 
the form of red lead 
or, sometimes, lith- 
arge. Lead, fused with 
the other ingredients, 
gives a glass of clear 
homogeneous struc- 
ture witha very high 
power of refraction. 


————— 


For some purposes, lead content in glass 
is as high as 75%. 

With his lenses made of lead glass 
the scientist can enquire more minutely 
into the processes of life. Industry learns 
more about its products, its production 
methods, and measures its tools with 
infinite exactness. 

With lead glass lenses in his eye- 
glasses the man whose eyes are misbe- 
having sees as well as anybody. 

And the sparkling crystal brilliance 
of cut glass on the tables of particular 
hostesses isa pleasing,every-day evidence 
of the service lead 
performs in glass. 

Amazing,the vari- 
eties of uses for lead. 
But the productive 
research of the Eagle- 
Picher institution is 
constantly on the 
watch for new uses 
for lead in all its use- 
ful forms. Tomorrow, 
when industry's de- 
veloping processes 
require new services 
from lead, Eagle- 
Picher will be ready 
to supply the need. 


The EAGLE-PICHER LEAD COMPANY :- 134 North La Salle Street - Chicago 


EAGLE-PICHER 


| Producers of Lead and Allied Products | 


Sales Offices 
CINCINNATI CLEVELAND PITTSBURGH PHILADELPHIA NEW YORK MINNEAPOLIS 
BOSTON BUFFALO DETROIT BALTIMORE NEW ORLEANS KANSAS CITY ST, LOUIS JOPLIN 
_Manufacturing ‘Plants 


CINCINNATI NEWARK,N.J. GALENA,KAS. HENRYETTA,OKLA, PICHER,OKLA, CHICAGO 
EAST ST.LOUIS, ILL, ARGO, ILL. JOPLIN, MO, HILLSBORO, ILL. ONTARIO, OKLA, 
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IngersolleRand Rock Drills are used extensively in 
the New York subway work 


N ow York~ 
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The World’s Greatest Mining Camp 


New York City a great mining camp in 
which thousands of workers are busy tun- 
nelling or excavating its rocky base. Miles of 
new subway tunnels and hundreds of foundation 
excavations, often to a depth of five or six 
stories, involve the removal of vast quantities of 
solid rock. In these great engineering develop- 
ments Ingersoll-Rand compressed air machinery 
has played a most significant part. In fact, the 
cost of many famous projects would have been 
prohibitive without the use of air-operated 
devices. 
Since 1871 Ingersoll-Rand 
Company has been meeting 
the demand for pneumatic 


| U New York Ci construction work has made 


11 Broadway 


INGERSOLL-RAND COMPANY 


Offices in principal anti the world over 


machinery of the most advanced type. Its engi- 
neers have been constantly in touch with great 
construction and mining projects the world over, 
rendering a most valuable service in improved 
machines and methods. 


Originally specializing in the manufacture of 
mining machinery, the Company has since 
developed mechanical equipment that is now 
being used in practically every field of industry. 
Its products now include various types of oil 
engines, steam condensers, pumps, gas engines, 
pneumatic tools, tie tamping machines, air lift 
pumping systems, rock and 
core drills, turbo blowers, and 
air compressors for every 


New York City 3 
class of service. 


Ingersoll-Rand 
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Timken Bearings 


In the epic history of the railroads a new 
chapter opens. Cars regularly equipped with 
anti-friction bearings are here. Timken 
Bearings make it possible. The first standard 
Timken-equipped cars go into operation on 
the Chicago, Milwaukee and St. Paul. 


Timken Tapered Roller Bearings for this 
progressive railroad’s crack flyers, THz OtymMPIAN 
and THe Pioneer Limirep, mark the day of new 
ease, quiet and surety in long distance travel. 


On guard against the wear and waste of 
friction, Timken Tapered Roller Bearings not 
only conserve power, but put an end to hot 
boxes and the whole lubrication difficulty. 


Steel wheels speeding steel grades and curves 
cause stresses which have been thought beyond 
anti-friction bearings. Here again, as in every 
other type of mechanism, throughout Industry, 
the “‘impossible’’ has yielded to Timken 
design, construction, and resources. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TIMKEN ii: BEARINGS 
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MODERNIZE OLD WATER POWERS 
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Above— Before Reconstruction 
Right—After Reconstruction 


ET maximum capacity and efficiency 
from your water power. By redevelop- 

ment our engineers improved the efficiency 
of the plant illustrated above by 25%. They 
are prepared to examine existing plants and 


| to assist in their redevelopment. 
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Paper Mill Engineering 


A survey of the problems in connection with this industry to be solved by the 


APER appears to have been first 
manufactured in China, about 
the year 200 B.C., bamboo be- 

ing used as the raw material. This 
paper was, of course, made by hand 
in limited quantities and small-size 
sheets. The manufacture found its 
way westward and the art is known to 
have been practised by the Arabs 
about the year 700 A.D. 

Continuing its westward march a 
little to the northward, it reached 
England about 1500 A.D. It did not 
reach North America very early in its 
history, the first authentic mill for its 
manufacture here being in Delaware 
in 1804. 

From this small beginning it has 
grown to be the seventh industry of 
this country, involving an output of 
about $1,000,000,000 per year. 

The mills of this country are lo- 
cated almost always close to ample 
timber supplies—in all the New Eng- 
land States, New York, Pennsylvania, 
West Virginia, Ohio, and a few mills 
in the southern Appalachian region. 
Another group of mills is to be found 
in Wisconsin, Northern Michigan, and 
Minnesota. Since the decline of the 
forests in the East the industry has 
taken a jump to Washington and Ore- 
gon, using in part refuse from saw- 
mills in that district, and a new 
growth of mills taking advantage of 
the natural resources of Louisiana and 
Mississippi has started in this direc- 
tion, using southern pine as a basis. 
Canada has many mills using its spruce 
forests as raw material. 

Essentially, paper consists of cellu- 
lose fibres (CgH190;) held together 
and bonded in the sheet by curling 
and matting and the partial hydro- 
loysis of these same fibres. Hydroloysis 





designing eng ineer 


By Georce R. Wapteicu, 797 
Manager, Engineering Department, West 
Virginia Pulp and Paper Company 


is that property which cellulose pos- 
sesses of dissolving in water if given 
time enough. The problem in manu- 
facturing the usual opaque papers is 
to keep the fibres individually as com- 
plete as possible, leave them lying in 
the plane of the paper in diverse di- 
rections and uniform thickness, so as 
to have the strength and opacity uni- 
form, and dissolve or hydrolize just 
enough to bond together weakening 
the fibres thereby as little as possible. 

There are, of course, as many dif- 
ferent methods of carrying out this 
process as there are different kinds of 
paper made for different purposes, 
such as writing, printing, engraving, 
coating, wrapping, etc. Certain 
papers have sizing added to effect 
their qualities. 

In papers such as ground wood, 
Kraft, glassine, etc., other qualities 
are required; for instance, in ground 
wood papers used for newspaper and 
wallpaper cheapness is the first requi- 
site and much material other than 
cellulose remains in the papers. In 
the case of glassine papers hydroliza- 
tion is carried to a high degree, to 
bring about the transparent condition. 
Some of the other qualities desired in 
different papers are: flexibility, water- 
proofness, special surfaces, special 
bulk, non-absorption, porosity. 

Assuming that one going into manu- 
facture of paper has a knowledge of 
the process, knows where the neces- 
sary leadership can be obtained, and 
has available a suitable market, there 
is required, first, a source of cellulose 


5 


fibre, and second, ample- water supply. 
As additional essentials must be classed 
labor of the right sort, good freight 
rates, and low fuel cost. 

_ Almost any cellulose may be made 
into paper, but for commercial paper 
manufacture at this date the vast 
quantity of forms of cellulose fibre 
possible may be reduced to a very few, 
which are: rags (cotton and linen), 
wood, hemp, jute, certain grasses such 
as esparto, old papers, cotton linters 
and for certain Coarse papers, straw. 

In this country from wood is manu- 
factured newsprint, wallpaper, book 
and magazine paper, certain writing 
papers, and wrappings. From rags 
is manufactured high-grade writings, 
ledgers, and certain low-grade felts, 
such as roofing felt. From Manila or 
jute is manufactured heavy wrappings 
and paper for cement bags; from 
straw, butcher’s papers, straw-board 
for cartons. 

The process may be divided into 
two sections: First, the preparation 
of cellulose in the pulp mills; second, 
the actual making of the paper in 
the paper mill. 

As received, excepting rags and old 
papers, the raw cellulose fibres (wood, 
straw, etc.), actually pure white, are 
bound together by various gums, etc., 
known as inter-cellular matter, which 
greatly discolors the bundles of fibres. 
These bundles of fibres must be sep- 
arated by mechanical or chemical 
means, and for white papers virtually 
all of the inter-cellular matter removed. 
This at once divides the pulp indus- 
try into three classes: mechanical 
pulp, chemical pulp, and pulp-making 
from rags. 

(Continued on page 26) 
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A Under-water spark as source of continuous ultraviolet light. B Spark Gap. C Arc. 


F Slit of spectrograph. 


SPECTROGRAPH AND ACCESSORIES 


D Quartz lens. E Quartz absorption cell. 
G Plate end of spectrograph. 


Industrial Applications of the Spectrograph 


The spectrograph is rapidly gaining a wider recognition of its 


PECTROSCOPY is a branch of 
os science which has for its object 

the investigation of spectra, 
which may be regarded as the prod- 
uct of the resolution of composite 
luminous radiations into their homo- 
genous components. In 1661 New- 
ton noticed that when a beam of 
white light falls onto a glass prism, it 
is split up into a rainbow-like band 
of colors ranging from red to violet 
and covering an area many times that 
of the original beam. The violet end 
suffers greater deviation from its orig- 
inal path than the red, owing to the 
refractive index of glass being higher 
for the former than for the latter. 
The spectrograph which performs this 
service may be regarded as a harmonic 
analysing engine which reduces the 
composite curve for radiation from a 
source of light to a number of pure 
sine curves, each curve representing 
light of a specified wave-length. 

Light may be regarded as a form 
of wave motion, and if the light be 
pure or monochromatic we can define 
it by the wave length of the ether vi- 
bration which produces it. The unit 
used is the Angstrom (10-8cm)A. 
Wave lengths in the visible spectrum 
range from 3000 A (violet) to 7600 
A (red), but the spectrum extends on 
either side of this region, and into the 
infra-red and ultra-violet. In con- 
sidering the applications to be men- 
tioned in this article, we only use the 
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range from 7000 A—2000 A (ultra- 
violet). 

The spectrograph which is our 
modern analysing instrument is shown 
diagramatically in figure 4., and con- 
sists of a fine slit, S, which is illumin- 
ated by light from the source, O, 
focused with the aid of the lens, L. 
C is a collimating lens, which, being 
focused on the slit, projects a parallel 
beam of ‘light on the face of the prism 
P. F is the photographic lens, and 
serves to focus all the deviated beams 
upon the plate Z. Since we wish to 
investigate the whole spectrum from 
red to the extreme ultra-violet, it is 
obvious that we must use for the op- 
tical parts a material which is trans- 





Fi ee (Top) Spark Spectrum of pure 
silver. (Middle) Spectrum of silver alloy with 
1% Platinum. (Bottom) Standard iron spec- 
trum. 
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parent to these radiations. Natural 
rock-crystal, or quartz, fulfils this 
condition, and is therefore used to 
construct the lenses and prism. Now, 
the most distinctive and sensitive 
spectral lines lie in the ultra-violet, 
which is invisible to the eye, and can 
therefore only be investigated with 
the aid of a _ photographic plate, 
while even for the visible range, a 
photographic record is far superior, as 
it can be kept permanently, and is 
easier to handle for purposes of iden- 
tification of spectrum lines. Figure | 
shows a complete set up for photo- 
graphing all kinds of spectra. 

The application of the spectrograph 
depend on either (I) photographing 
the emission spectra of the light radi- 
ated by various substances under dif- 
ferent conditions, or (II) in the case 
of transparent solids or solutions, de- 
termining the absorption spectra, or 
the wavelengths of light absorbed and 
a percentage of each wavelength cut 
off. 


Emission Spectra 


Since each element has a character- 
istic emission spectrum, if we photo- 
graph the light from, say, an arc be- 
tween two pieces of an unknown 
metal, or from an arc between carbon 
electrodes on one of which the un- 
known material has been placed, and 
examine the spectrum, we will be able 
to tell at a glance what the metal is 
by the position of the spectrum lines. 
In order to determine this position, 
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we require a standard, and for this 
purpose the light from a spark be- 
tween iron electrodes is usually used, 
for the wavelengths of all the lines in 
this spectrum have been determined 
with great care. We have but to 
photograph the unknown source in 
juxtaposition with the iron spectrum 
to enable us to measure the wave- 
length of the new lines by interpola- 
tion between two known iron lines. 
Then, by referring to published lists 
of spectrum lines we can see at once 
which elements are giving rise to the 
lines. The analytical chemist would 
find the method useful, for by dis- 
solving an unknown substance in 
acid, and photographing a spark be- 
tween a gold electrode and the solu- 
tion with the spectrograph, the results 
would show what metals were present, 
and the analyst would then be able to 
plan his line of attack, and could also 
check up the purity of each precipitate 
as the analysis proceeds. Specific 
cases of the use of the spectrograph 
in analysis will be described later. 


Absorption Spectra 


Every transparent substance, wheth- 
er it be liquid, solid, or gas, will absorb 
light of certain wavelengths. Thus 
red glass absorbs all the blue and 
ultra-violet spectrum, while ordinary 
window glass lets through all the visi- 
ble rays, but cuts off all the ultra- 
violet, and quartz is transparent to 
almost the entire range of wavelengths 
used in spectroscopy. All organic 
substances which appear white when 
dissolved in a solvent transparent to 
light of all wavelengths, such as hex- 
ane, alcohol, or ether, are found to 
possess a characteristic absorption in 
the ultra-violet. Thus by measuring 
the absorption spectra of a body quan- 
titatively, we have an excellent means 
of identification, since each substance 
has its own characteristic curve. Fig. 
3 shows part of the absorption spec- 
trum of fluorbenzene vapour. At 
present this method has been but little 
used in industry, but later we will 
mention a few of the possible appli- 
cations. 

Industries in which the Spectro- 
graph might advantageously be 
employed. 

Metallurgy 


The spectrograph could be used to 
a considerable extent by the metallur- 
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Fig. 3. 
orbenzene 
Standard Iron Spectrum. 


(Top) Absorption spectrum of Flu- 
vapour, (C,H; F.) (Bottom) 


gist, for alloys may have their com- 
position quickly determined, and a 
control may be kept on the composi- 
tion of successive batches of alloy 
made up for a certain purpose, for 
any variation in composition will at 
once show on the spectrum obtained. 
Figure 2 shows the spectrum of pure 
silver compared with that of an alloy 
of silver with 1% platinum, which 
shows the additional lines due to this 
element. Special steels are now very 
largely employed in nearly every in- 
dustry, and the spectrograph permits 
of a rapid sorting of the various kinds, 
thus preventing grave errors by using 
the wrong kind for a specified opera- 
tion. The spectrograph can give ir- 
refutable evidence of the presence or 
absence of such alloying elements as 
nickel, chromium, tungsten, vanadium 
or titanium, The spark spectrum of 
pure iron shows a difference when 
compared with that of a special steel 
containing 5% chromium. Impuri- 
ties in raw materials will often cause 
great loss owing to the spoiling of the 
finished product. Thus, if copper 
wire is found to be of low conductiv- 
ity, it may be traced back to minute 


amounts of arsenic, antimony, or 
nickel in the raw metal. Bismuth 
has been found in amounts not 


greater than a few thousandths of one 
percent in zinc and certain alloys, 
where it causes great harm. Alum- 
inum is rendered less ductile if even a 
trace of gallium be present, while the 
complete absence of aluminum is im- 
portant in bronze castings which must 
withstand high pressures, as little as 
0.01% being deleterious. The Bureau 
of Standards has used the spectro- 
graph as a method of identifying un- 





Fig. 4. 


DIAGRAM OF SPECTROGRAPH 
O Light Source. ZL Focusing Lens. § Slit. C Collimating Lens. P Prism. F Photographic Lens. Z Photographic Pilate. 





desirable impurities such as lead, zinc, 
copper, or iron in tin boiler plugs. 
0.004-2.0% of lead can be easily deter- 
mined in copper or silver, and the 
purity of platinum for thermocouples 
can quickly be ascertained. It is es- 
pecially in the detection and estima- 
tion of small quantities of impurities 
that the spectrograph is of use, for 
the alternative chemical methods of 
analysis are usually very long and 
tedious. Indeed metallurgy has 
neglected this valuable aid far too 
much in the past. A vast field is 
open here for industrial laboratories 
to improve their analytical methods 
and keep a more rigid control on their 
products. * 
Mining 

The spectrograph allows of a rapid 
analysis of metals present in any ore 
by placing the powdered mineral on 
a pure carbon rod and striking an 
arc. The arc lines are then photo- 
graphed and identified. Only a very 
small sample is required, and the 
plate forms a permanent record which 
may even be used as testimony in liti- 
gation. 

Agriculture 


A knowledge of the elements pres- 
ent in the soil and in the ashes of 
plants can be of great assistance in 
deciding what crops would be most 
profitable to grow in a certain locality. 
The mineral contents of springs and 
other water supplies are an important 
factor in agriculture and town plan- 
ning. 


Fats and Oils 


In the modern fat hardening pro- 
cess by hydrogenation the catalyst 
sometimes remains to an appreciaole 
extent in the hardened product. This 
may be very deleterious to the con- 
sumer. |The spectrograph will at once 
reveal small traces of zinc, nickel or 
other foreign elements present. Sim- 
ilarly traces of poison in canned foods 
could be determined. 


Illumination 


Illumination is now becoming a 
very important industry so it is there- 
fore of importance to know the 
amount and kind of light that a cer- 
tain form of illuminant will give. 
This the spectrograph reveals in a 
single exposure. Photographic plates 

(Continued on page 32) 
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Stellite 





A new alloy having a remarkable and valuable combination of characteristics 


NE of the greatest needs of 
6) modern industry, in its fight 

for uninterrupted production 
and increased efficiency, has always 
been for a metal which would resist 
wear, abrasion and chemical action at 
high temperature and under adverse 
conditions. Recently these desires have 
been splendidly answered by a metal 
marketed under the name of 
“Stellite.” 

This metal is not in any sense of 
the word a steel, being an alloy of 
cobalt, chromium, and tungsten, with 
any iron present only as an impurity. 
Due to the high and uniform heat ob- 
tainable in an electric furnace and the 
fact that it is possible to secure a uni- 
form product of practically no adul- 
teration, this method is used exclus- 
ively in the manufacture of Stellite. 
The component metals are charged 
into the furnace in the right propor- 
tions and processed, great care being 
taken that the resultant product is up 
to high standards by frequent tests 
during the melting. The melt can 
then be cast in any form, in moulds 
of special composition, after which it 
cannot be formed by machining or 
filing but only by grinding due to its 
inherent hardness. 

This is truly a unique metal in that 
it possesses more of the desirable 
characteristics than any one other 
metal of the ferrous or non-ferrous 
families, commonly used for similar 
purposes. Stellite’s hardness is in- 
herent, requiring no tempering or heat 





SCREW CONVEYOR AND GUDGEON CONNECTING 


TWO SECTIONS 


Note where stellite has been applied to surfaces receiving 


greatest wear 


By A. V. Harris 
District Sales Manager, Haynes Stellite Co. 


treating. It can repeatedly be brought 
up to a point very closely approaching 
its melting point and still retain its 
toughness and hardness. Frequent 
or continuous heating and cooling do 
not have any annealing effect on it. 
At this point it is important to realize 
that there is a vast difference between 
hardness and resistance to abrasion. 
Although it is possible to temper and 
heat treat various steels and other 
alloy metals to a higher Scleroscope 
or Brinnel hardness, yet Stellite will 
outwear them at least three to one. 
Stellite is also highly resistant to 
the action of practically all commercial 
and industrial acids and suffers little 
or no loss in weight even after being 
in contact with them over long periods. 
It is non-magnetic, will take a high 
and lasting polish, and has an elec- 
trical and thermal conductivity equal 
to about 1.5 per cent that of copper. 
What is probably the most, valuable 
and important characteristic of Stellite 
is the fact that it is possible to melt 
the metal by means of the oxy-acety- 
lene torch, fuse it to all grades of steel 
and practically all of cast iron, and 
have without any heat treatment a re- 
sultant surface which still retains all 
of the desirable properties of the al- 
loy. In this way it is possible to af- 
fect the combination of the desirable 
properties of both metals; the greater 
tensile strength of the steel base and 






the permanently hard wearing sur- 
face of the other. 

Stelliting, as the process is called, 
is not a weld in the true sense of the 
word nor is it a braze. In welding a 
neutral flame is used and the surface 
of the base metal is brought up to a 
melted and flowing condition, where 
the filler rod is puddled and alloyed 
with the base metal. On the other 
hand a braze calls for sufficient heat- 
ing only to open the pores of the base 
metal, after which the bronze or brass 
is flowed on and the only bond is that 
which is obtained by the bronze or 
brass penetrating into the pores and 
holding on. The Stelliting process re- 
quires that, after preheating the part, 
the surface of the base metal upon 
which the Stellite is to be applied be 
brought up to a heat where it just 
begins to sweat and has an oily ap- 
pearance. Then without using a flux, 
the surface is tinned by melting the 
Stellite from the rod and allowing it 
to flow onto the base metal forming 
a thin layer. In this process precau- 
tions are taken to obtain the lightest 
possible penetration into the parent 
metal in order to eliminate the possi- 
bility of any alloying with the Stellite 
because this would detract from the 
desired qualities of the surface. Af- 
ter this the alloy should be flowed onto 
the tinned surface, with as little agi- 
tation as possible in order to prevent 
blow holes, until the desired thickness 
is obtained. 

The flame used should contain a 
fairly large excess of acetylene. This 
is to lower the flame temperature and 
to prevent oxidation by excluding the 
atmospheric oxygen from the vicinity 
of the molten metal. Yet the excess 
should not be large enough to cause 
a deposition of carbon. 

_ Examination of a Stellite weld made 
in this manner shows practically no 
penetration into the base metal and 
no alloying; also, that the pores of the 
metal have not opened up and taken 
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hold. In other words, it is not a true 
weld nor is it a braze, but apparently 
a cross between the two. 

It is also important to note that 
the melting points and the coefficients 
of thermal expansion for Stellite and 
steel are almost identical; which fact 
facilitates the welding operation, and 
minimizes the danger of the Stellited 
surface cracking upon cooling or dur- 
ing any operation which involves ex- 
treme fluctuations of temperature. 

All grades of carbon and alloy 
steel can be Stellited as well as most 
surfacing bronzes or brasses, but a 
fairly good bond is possible with cop- 
per should the occasion arise. It is 
also possible to replace the oxy- 
acetylene torch by a carbon or metal- 
lic arc, but the almost universal prac- 
tice is to use the oxy-acetylene pro- 
cess because the resultant surface is 
cleaner, less porous, and unalloyed. 

Due to the fact that Stellite has so 
many characteristics, we will state 
each in detail. Now take for instance, 
a combination of the two properties, 
resistance to heat and abrasion, which 
are very forcibly seen in the use of 
Stellite on hot drawing and hot form- 
ing dies. The die is called upon to 
resist the heat of the metal being 
formed and also the abrasion of this 
metal being drawn for the die surface. 
Various plants throughout the coun- 
try are now using Stellite surfaced 
dies on these particular applications 
and as a general rule are getting three 
to five times the life they formerly 
secured from the best tool steels ob- 
tainable. 

In the hot forming of sheet metal 
invariably a highly tempered die of 
carbon or alloyed steel is used, the 





WEARER PLATES ON ROLL CRUSHERS 


Insert shows stellited edge which increases life an average of four times 
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temper being called upon to resist the 
heat as well as the abrasion. It does 
not take long until the heat of the 
forming operation has drawn the 
temper up to a point where the metal 
has begun to soften. When this oc- 
curs it 1s necessary to cool the die, re- 
machine or grind and temper again, 
this procedure being carried through 
until the die is worn down to a point 
where it is scrapped and it is then 
necessary to make new dies. Stellite 
is very desirable on applications of 
this type as it will resist the heat with- 
out losing any of its hardness. A die 
of the common machine steel or car- 
bon steel is made up in the usual man- 
ner and the surface which will come 
in contact with the heat and be sub- 
jected to abrasion is left approximate- 
ly 3/16” under size to allow for the 
building up with Stellite. 

After a die has been Stellited and 
ground to size it will stand up under 
the application which calls for the 
metal to resist heat and still retain its 
hardness. For instance, in the mak- 
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ing of automobile crank shafts which 
are forged to a very close limit, in 
which process a flash is left on the 
forging, it is necessary to trim this 
flash off while the metal is still in a 
hot condition. Dies made of various 
steels and alloys have been employed 
in the making of these trimming 
dies and even though they do give 
as high as 2000 pieces before the 






die needs reworking, they are still 
very inefficient as compared to a 
Stellite die. It is only necessary to 
Stellite the portion on the trimming 
die which is subjected to heat, namely, 
the edge. This die will stand up and 
has stood up under as many as ten 
and twelve thousand operations before 
requiring reworking. It is then only 
necessary to return the die to the 
welder to be re-Stellited and then 
ground, no tempering being necessary. 
The only way a Stellited die ever ap- 
proaches the scrap stage is when it 
becomes broken. Otherwise its life 
is indefinite. Trimming dies of this 
type will give from 4 to 6 times the 
number of pieces that the best steels 
can. Other applications where it is 
necessary to have resistance to heat 
is on forming dies for automobile 
spring clips, railroad anchors and 
numerous other fairly heavy steel sec- 
tions which require hot forming or 
shaping. 
(Continued on page 42) 





STELLITED HAMMERS ON HAMMER MILLS 

2. Stellited hammer before grinding. 
4. Stellited hammer after 
Steel lasts 14 hours. 


1. New steel hammer. 
3. Ground stellited hammer. 
92 hours of use. 
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Marine Fire Protection 


The combination of a fire detection system with an extinguishing system has proved 


effective in reducing the fire hazard to shipping 


of mankind’s terrors. This haz- 

ard is serious enough when en- 
countered upon land, but the alarm 
at sea strikes terror to even the most 
courageous. With a fire raging in an 
inaccessible compartment and no 
means of ascertaining its scope or 
progress, a ship is practically helpless. 

The problem of fire prevention and 
fire protection resolves itself into pre- 
venting the outbreak and serious 
spread of fire—the latter of which is 
dependent upon means for prompt de- 
tecting and extinguishing. It is ap- 
parent that the surest and most effec- 
tive way to put out fire is to apply the 
extinguishing medium when the com- 
bustion begins. 

The fire danger in _ inaccessible 
spaces aboard ship has long been rec- 
ognized. For combating such fires, ex- 
perience has demonstrated that high 
pressure steam and carbon dioxide are 
the two most effective mediums. With 
the use of water, cargo is unnecessarily 
ruined and in the vast majority of 
cases it is impossible to direct it on the 
burning material. Flooding of the 
compartment seriously affects the sta- 
bility of the ship. It can readily be 
seen, therefore, that water as an ex- 
tinguishing agent aboard ship has a 
greatly restricted use. 

Steam, potentially the same as 
water, does not damage the cargo to as 
great an extent as the latter. The main 
advantage in the use of steam lies in 
the fact that it is easily directed to the 
fire and surrounds the same with an 
incombustible blanket. 

In late years the trend in marine 
fire extinguishing practice has been 
the adoption of carbon dioxide, a me- 
dium combining the extinguishing prop- 
erties of steam with the ideal so hard 
formerly to accomplish, namely, con- 
fining fire loss to loss by fire. 


For: is one of the most appalling 


Causes of Marine Fires 


Marine fires originate from a great 
variety of causes. The breaking of 
fuel oil pipes, inflammable vapors, 
spontaneous combustion in cargo, 
lamps and rodents cause many of the 
fires. Other fires originate through 
the carelessness of the stevedores and 
crew in regard to smoking. Some of 
these causes can be eliminated by 
special precaution, the human element 
will always remain. 

Regarding the practice of loading 
cargo, a mere allusion will suffice. 
Cargo is loaded high on wharves and 
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packed into every available space 
aboard ship by unskilled labor. In- 
cluded under this general heading 
“Cargo” comes freight of every de- 
scription, some of which is combusti- 
ble. Through carelessness of the 
stevedores, a spark of fire may be 
dropped. Smouldering in the con- 
tents of a bale or other package re- 





RICH DETECTING CABINET 


Front removed to show lighting arrangement 
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sults, and the process of active com- 
bustion is begun. 

After loading is finished, these in- 
accessible compartments are battened 
down one upon the other so that it is 
later impossible to gain access to them 
without first shifting the cargo. 


The Rich System of Cargo Fire 
Detection 


The Rich System of smoke detec- 
tion consists of a series of pipes radi- 
ating to all parts of the ship thru 
which air samples are continuously 
drawn from every cargo hold or closed 
compartment and conveyed to the 
wheel house where they terminate in 
a chamber under partial vacuum pro- 
duced by exhausters installed in dupli- 
cate on roof of wheel house. This 
vacuum chamber forms a part of the 
detecting cabinet which is of steel, 
with a handsome grained finish. An 
ingenious lighting arrangement has 
made this a highly sensitive apparatus 
for detecting the slightest particle of 
smoke. 

Powerful beams of light are pro- 
jected through the ends of the pipe 
terminating in the cabinet. The 
slightest particle of smoke flowing 
through this beam of light acts as a 
reflecting medium and immediately at- 
tracts attention. The source of the 
lighting arrangement is entirely con- 
cealed and beams of light are pro- 
jected against a black absorbing sur- 
face. By this arrangement there is 
no disturbing light to hinder naviga- 
tion. Each pipe terminating in the 
vacuum chamber ends in a small me- 
tallic flare which is marked and num- 
bered to correspond with the hold or 
cargo compartment to which it runs. 

The terminations of the pipes in the 
various holds are capped by smoke 
accumulators protected from obstruc- 
tion by rodents with screens. Imme- 
diately upon production, the first 
smoke curls from the seat of combus- 
tion and into the current of air lead- 
ing to, and produced by the smoke 
accumulator. From this point the 
smoke is conveyed by the piping to 
the wheel house where it makes its 
appearance in one of the flares in the 
detecting cabinet. This gives an in- 
stantaneous indication as to where 
smoke is coming from. 

The superiority of the Rich System 
of smoke detecting is illustrated in the 
main by the fact that the detecting 
fire lines may also be used to convey 
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the extinguishing medium to the com- 
partment on fire. This is accomplished 
by the insertion of a special Lux-Rich 
Three-way valve at some conveniently 
located and accessible point in the de- 
tecting lines. These valves are grouped 
together in a steel cabinet located as 
directed for facility in operation. 

By a novel and unique arrangement 
an unobstructed way is_ provided 
through these valves for the continu- 
ous air-samples coming from the vari- 
ous holds on their way to the detect- 
ing cabinet. It is only in case of fire 
that the continuity of the line from 
the valve to the detecting cabinet is 
shut off and the third port opened, 
thereby allowing the extinguishing 
medium to flow through the former 
detecting lines to the space on fire. 

After a sufficient amount of the ex- 
tinguishing medium has been injected 
the detecting line can be again estab- 
lished merely by the reversal of the 
above operation and without the neces- 
sity of replacing any portion of the 
apparatus. Other systems require re- 
pair after the first alarm has been 
given. 

During the extinguishing period in 
one of the Rich lines, all others give 
uninterrupted detection service. 


The Lux System of Fire Extinguishing 


Tremendous strides have been made 
in the last few years in the develop- 
ment and perfection of apparatus for 
fire extinguishing. The ideal extin- 
guisher sought after must be abso- 
lutely reliable, rapid in its extinguish- 
ing effects and non-injurious to the 
materials with which it comes in con- 
tact. Engineers have finally been 
forced to acknowledge the application 
of inert gasses, realizing that in an 
inert gas lies the only hope of an ex- 
tinguisher that will be harmless in it- 
self, and yet be reliable and positive 
in its extinguishing effect. 

Sulphur Dioxide in cylinders has an 
economical disadvantage of being ex- 
pensive, moreover, this agent is not 
always obtainable in the liquid form. 
Sulphur Dioxide is also a bleaching 
agent, is corrosive and is deadly to 
human life. 

When oxygen is manufactured by 
the liquid air process a large amount 
of nitrogen is obtained as a by-prod- 
uct. Due to the ratio of cylinder or 
shipping weight to the weight of the 
volume of gas contained, an extin- 
guishing apparatus employing this me- 
dium would be almost prohibitive due 
to the size and weight of equipment 
required. 





THE TECH ENGINEERING NEWS 


Flue Gas presents the disadvantage 
of having oxygen among its constitu- 
ents and is therefore not wholly ef- 
fective. Damage to cargo from sul- 
phur or other impurities will result 
unless flue gas is purified. 


The Lux Principle 


The effectiveness of carbon dioxide 
as a fire extinguishing agent has been 
known for years. This dry gas has 
been used as a constituent in almost 
every chemical extinguisher whether 
of the soda-acid, foam, or other type. 
Utilization of the pure carbon dioxide 
has been made a commercial possi- 
bility by the employment of the Lux 
principle, which discharges the liquid 
carbon dioxide from the container by 
means of a syphon tube extending 
from the valve to a point at or near 
the bottom of the container. 

Any quantity of carbon dioxide can 
be released by Lux within a few sec- 
onds. There will be absolutely no 
freezing, no stoppage and full discharge 
of stored volume will result. This lat- 
ter is accomplished by special design 
of release valves and expansion noz- 
zles. 

The fact that carbon dioxide pene- 
trates in all cracks and crevices of the 
space protected and works in three 
dimensions instead of two, makes it 
possible for Lux to extinguish fires in 
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closed or partially enclosed 
where a direct application extinguisher 


spaces 


could not hope to reach. The prin- 
ciple of effect of carbon dioxide is the 
dilution of. the oxygen content of 
the atmosphere rather than cooling 
and quenching the burning material 
below its ignition temperature. 

Steel cylinders as employed in the 
Lux System are tested for strength 
and each is fitted with a special Lux 
valve having a device which operates 
to release the gas when its temperature 
reaches 130 degrees F. and the pres- 
sure reaches an undesired poirt. 

Due to the large ratio of expansion 
of the carbon dioxide when released 
it is possible to protect a large space 
with a relatively small equipment. 
Lux operates by having liquid carbon 
dioxide stored in steel cylinders 
ejected into a pipe line through which 
it is conveyed to the space on fire. 
Upon reaching its destination the car- 
bon dioxide expands and changes over 
at once into the gaseous form. 


Conclusion 


Installation of a fire detecting and 
extinguishing system such as is illus- 
trated by Lux-Rich, is an example of 
adequate fire detecting and extin- 
guishing methods which are finding 
great favor in not only protecting mo- 
tor ships but for coping with similar 
hazards on oil burning or coal burn- 
ing steamships. 





CYLINDER ROOM ON 6S. S. “LEO” 


The batteries of cylinders manifolded together for rapid discharge of liquid 
carbon dioxide are shown 
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Problems of Steam Turbine Design 


An interesting account of some of the difficulties which are met and have to be 
solved in the design and construction of steam turbines 


HE increase in steam tempera- 
| tures and pressures, the adop- 
tion of new cycles of operation, 
and the increase in sizes of steam tur- 
bine generating units for steam power 
plants has necessitated radical changes 
in the detail design of steam turbine 
units as well as the adoption of new 
special materials more suitable for 
the new conditions. It is the inten- 
tion of this paper to deal briefly with 
some of these problems in the detail 
design of steam turbine units. 


Turbine Cylinder 


The steam turbine cylinder, being 
exposed to the extreme high tempera- 
tures and pressures at the high pres- 
sure end and at low temperatures at 
the exhaust end, must on account of 
these conditions be carefully designed 
in order to minimize the distortion due 
to the extreme differences in tempera- 
tures. It must also be designed so 
that any sudden changes in tempera- 
ture will cause no distortion that will 
in any way endanger the operation of 
the turbine unit. It is obvious, there- 
fore, that the distribution of metal in 
the walls and flanges should be such 
that an even expansion will take place 
under all conditions. The cylinder 
is split horizontally and equipped with 
heavy flanges through which the two 
cylinder halves are bolted together. 
It is obvious that in this part of the 
structure, the difficulties from expan- 
sion will be the greatest and, therefore, 
it is important to design the flanges 
so that when cylinder is bolted togeth- 
er a sufficiently high unit pressure 
exists between the two metal surfaces 
to prevent steam leakage and at the 
same time permit enough flexibility in 
the walls so that the bolting will keep 
the flanges absolutely tight during 
changing temperature. 


For High Pressure and Temperature 
Conditions 


The high pressure part of the steam 
turbine cylinder is made of special 
high-grade carbon steel casting. 
Special methods have been developed 
for the careful heat-treating and an- 
nealing of the castings so that the ma- 
terial shall be of uniform structure 
throughout. This is done for the 
purpose of increasing the strength as 
well as making the casting more suit- 
able for extreme temperature changes. 
Careful checking and inspection of the 
casting is essential during the various 
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stages of manufacture in order to in- 
sure a uniform and suitable structure. 


Turbine Spindle 


The turbine spindle, being exposed 
to the same temperatures as the tur- 
bine cylinder must also be carefully 
designed so that no distortion will oc- 
cur from temperature changes. Other 
requirements are that the stresses are 
kept within safe limits for the ma- 
terial used and that the critical speed 
be kept away from the normal run- 
ning speed. In the high pressure part 
of the spindle the diameters are gen- 
erally small and consequently the 
centrifugal stresses do not require any 
special consideration. In the low 
pressure end, however, the centrifugal 
stresses are generally very high, par- 
ticularly on large turbines, and there- 
fore that part of the spindle requires 
a careful study in order to keep these 
stresses within safe limits and at the 
same time get, as far as possible, an 
even distribution of stresses. Gener- 
ally the low pressure end of the spindle 
is designed with discs or rings mounted 
on the spindle shaft. The fit between 
the rings or discs and the shaft must 
be such that when the turbine spindle 
is rotating at its normal speed, they 
will still be tight, even if some tem- 
perature difference should exist be- 
tween the two parts. 

With reference to the critical speed, 
it is customary to have a turbine shaft 
operating above or below this speed. 
However, it is important to keep the 
critical speed far enough: away from 
the normal running speed so that there 
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will be no vibration set up from this 
source. 

The material used for the spindle 
is forged steel throughout. ‘The shaft 
itself is made of high grade carbon 
steel, fully annealed and manufactured 
under very rigid specifications. Those 
parts subjected to high stresses are 
generally made of some special carbon 
steel or alloy steel, heat treated in 
order to increase its strength and make 
it suitable for the stresses those parts 
are subjected to. 


Blading 


The blading, forming the means 
through which the energy in the steam 
is transferred into mechanical work 
by rotating the turbine spindle, forms 
one of the most important elements in 
steam turbine construction. The 
blading has to stand high temperature 
in the high pressure part of the unit 
and high stresses in the low pressure 
part and must also be suitable to with- 
stand corrosion and erosion through- 
out the whole cycle of expansion. 

The design of the blading naturally 
requires a very careful study through- 
out the whole turbine in order that 
the highest possible economy may be 
obtained with the various cycles of 
operation. On large units particu- 
larly, it is very desirable to make the 
detail design throughout the whole 
unit to conform as near as possible to 
the cycle of operation under which the 
unit will run in the Power Plant. 

The mechanical construction of the 
blading itself differs considerably, not 
only in the various types of steam tur- 
bines, but also between the high 
pressure and low pressure sections of 
the same units. Drawn materials 
cast into foundation rings mounted in 
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SPINDLE ADJUSTING BEARING 
Adjustable blocks make it possible to aline the shaft both radially and axially 
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turbine cylinder and spindle are used 
in some constructions. In _ others, 
blades are forged or machined from 
solid bars to the shape required for 
the proper mounting in cylinder and 
spindle. 

The material used in steam turbine 
blading must be suitable for various 
conditions as mentioned before, and a 
large amount of experimental and re- 
search work has been carried out on 
different kinds of materials. From 
the results of this work the suitability 
of materials now used has been demon- 
strated. Among materials used at 
present, the best known are:—monel 
metal, nickel steel, stainless steel and 
high-grade chrome nickel steel. Fur- 
ther research work is continually being 
carried on in order to develop still 
better materials for use in blading. 

All blading materials are also tested 
for fatigue as it is important that the 
fatigue limit of the material shall be 
known in order to keep the stresses 
from centrifugal force, vibration and 
the impact of the steam, well within 
safe limits. 


Coupling 


Each of the rotating elements on 
the steam turbine unit is generally 
carried in two bearings and coupled 
together by means of a flexible 
coupling. On large units, on account 
of the great forces to be transmitted, 
the coupling must be very carefully 
designed. Figure No. | shows a claw 
type flexible coupling. From this, it 
will noted that the coupling claws are 
lined with plates of a different ma- 
terial than that used in the coupling 
sleeve. This is done for the purpose 
of reducing the wear on the surfaces. 
It is obvious that good lubrication is 
also required in the various parts of 
the coupling. All surfaces must be 
accurately machined and scraped so 
that the pressure on all the claws is 
uniform. 

While the couplings used are more or 
less flexible, it is nevertheless of great 
importance that the rotating shafts be 
lined up accurately with each other 
as this will result in a smoother run- 
ning unit. 

There are certain other features 
required in turbine couplings such as 
easy disconnection so that one ro- 
tating part can be turned over inde- 
pendently of the other, and also in 
some special cases when it is required 
to run the generator as a synchronous 
condenser without running the turbine 
spindle. 

The material used in the coupling 
is generally high-grade forged steel, 
specially treated and tested to make 
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STEAM EXPANSION LINES 


Energy available under the expansion line “D” is not nearly so great as that under 


the line “W.” 


sure that same is suitable for the 
service required of the coupling. 


Bearings 


With increase in size of steam tur- 
bine generating units, the design of 
the bearings has also become a prob- 
lem of importance. It is only a very 
short time since a surface speed of 100’ 
per second and a bearing pressure of 
100 Ibs. per square inch was consid- 
ered quite extreme, whereas now a 
surface speed up to 150’ per second 
with a bearing pressure of 140 to 150 
lbs. per square inch is being used on 
the larger turbine generating units. 

There have been no particular 
troubles in this part of equipment and 
this is presumably due to the fact that 
the designers have used great care in 
the construction of the bearings. 
From the experience gained, it appears 
that the surface speed on a bearing 
can be run up to almost any point 
provided the heat is carried off as fast 
as it is generated in the bearing and 
that the temperature is kept within 


See text page 42 


reasonable limits. To accomplish this 
purpose, the oil, used for lubrication 
and cooling, should enter the bearing 
at a reasonably low temperature and 
should run through grooves well de- 
signed so that the oil not only is car- 
ried around the shaft for lubrication 
but also that the excess oil used for 
cooling is spread over as large a part 
of the surface of the shaft as possible. 

The rotating part in a turbo-gen- 
erating unit generally requires some 
radial adjustments in order to com- 
pensate for discrepancies in the ma- 
chining of the various parts and also 
for the lining up of the separate 
shafts. To take care of these dis- 
crepancies and adjustments, the bear- 
ings are generally provided with ad- 
justable blocks on the two sides and 
on top and bottom of the bearings. 
Between the blocks and the bearing 
body, shims are installed which make 
it easy to move the bearings side- 
ways, upwards or downwards by mov- 
ing the shims from one block to anoth- 

(Continued on page 40) 
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The Engineering Field 


Abstracts from the leading professional and trade journals 


Transmission-less cars may be 
common in the near future as a result 
of the work of George Constaninesco, 
an English automotive engineer. A 
complete automobile has been built 
with a 5 H. P. two cylinder motor em- 
bodying this new principle. While 
the idea has been worked with for sev- 
eral years, this is the first time that 
the device has been used in a car. 

The mechanism itself is rather 
complicated, but the accompanying 
illustration, which shows it in a sim- 
plified form, clearly demonstrates the 
underlying principle. It depends up- 
on the inertia of the mass of a large 
wheel, and its opposition to being set 
in motion. The inertia wheel is con- 
nected by a differential shaft and con- 
necting rod to the crank shaft. When 
the car is standing with the throttle 
shut down, its weight on the wheels 
prevents the drive shaft from turning, 
and the energy delivered by the slow- 
ly running motor is absorbed by 
oscillating the inertia wheel. 

When the throttle is opened, the in- 
ertia of the wheel opposes further mo- 
tion and the power is transmitted thru 
the other end of the differential lever 
to the drive rods which cause the 
rotation of the drive shaft. In actual 
practice, the pawl levers are replaced 
by double running clutches. The in- 
ertia wheel thus acts as an equilibrant 
between the force of the motor and the 
road resistance. Once the car is run- 
ning, it becomes practically stationary, 
and all the power is transmitted to the 
wheels. 
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WHEEL 
RATCHET 
WHEEL ON 
DRIVE SHAFT 


(Copyright) Popular Science 


VIEW OF 5 H.P., P.I.V. GEAR 


There seems to be no limit to the 
resistance the car can overcome. 
Hills present little difficulty, as the 
throttle is simply opened further, and 
the increased motor speed counteracts 
the increased road resistance, while 
troublesome shifting of gears is elim- 
inated. It can be easily seen that a 
clutch is unnecessary with this device. 


Noiseless Erection of | Steel 
girders is a new development in 
the building business which may 
possibly spell the doom of the ear- 
splitting riveting hammer. The use 
of the electric arc to produce a welded 
joint between the girders instead of 
the familiar fabricated union, is being 
used throughout on the first large 
rivetless steel building in the world, a 
five-story factory building for the 
Westinghouse Electric & Manufactur- 
ing Company at Sharon, Pa. 

This development has been the 
result of months of experiment and 
tests on joints of both the riveted 
and welded type. This work revealed 
the hitherto unsuspected fact that 
welded joints, when scientifically 
made, not only assure a large factor 
of safety, but actually may be 
stronger -than riveted joints. This 
method also does away with thousands 
of steel plates and angles which go to 
make up the riveted joints, effecting 
a large saving in weight. In fact, in 
the Sharon building a saving of one 
hundred tons or some 12% is 
expected. 

The arc welding method also has 
its drawbacks, however. The welded 
joint, if not properly made, is subject 
to a number of defects which cannot 
be detected at a glance. The most 
common of these defects are gas 
pockets, seams and cracks in the 
metal, and the lack of a perfect fusion 
of the metals. 

This method of erecting | steel 
buildings requires a new type of 
skilled steel worker with an exvert 
knowledge of metals and their welded 
pronerties. At present, steel workers 
receive beams punched and fitted for 
their proper place and all that is nec- 
essary is the riveting of the members 
in place. The men erecting welded 
steel buildings must also have a thor- 
ough knowledge of fitting and assem- 
blv in order to carry on their work. 
This points to the development of .a 
new class of workman skilled with 
the welding arc who may in time re- 
place the picturesque ironworker with 
his deafening riveting gun. 


Monel-Plymetyl, a new construc- 
tron material, is a development of the 
plywood industry. It consists of a 
panel of plywood faced on one or both 
sides with thin sheets of monel metal, 
a non-corrosive alloy. of nickel, cop- 
per and iron. Thus the strength and 
lightness of plywood is combined with 
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the resistance to acid, wear, and rust 
of monel. 


Protection of Concrete Piles 
against deterioration by the action of 
sea water has long been a problem. 
At first, piles completely impregnated 
with asphalt were used, but the loss 
in strength more than counteracted the 
longevity and the idea was unsuccess- 
ful. Final solution of the problem 
has been found in the use of a pile 
having two sections which combine to 
give the desired: results. 

A dense mixture is used in the core 
of the pile to insure strength, while 
an outer layer contains concrete in the 
same proportions but is a drier mix, 
and therefore more porous. Steel 
plates are used to separate the mix- 
tures and are withdrawn as the con- 
crete rises in the form. 

After the pile has cured for two 
months, the outer layer is treated 
with asphalt in a_ simple way. 
Moisture is driven off by heating the 
piles to 180 degrees F. and they are 
then placed in a 23 inch vacuum to in- 
sure maximum porosity. Asphalt is 
then introduced at a temperature of 
250 degrees F, and a pressure of 150 
lbs. per square inch for eight hours. 
The piles become impregnated to a 
depth of 1 1/2 inches which is suffi- 
cient to insure complete resistance to 
the action of brine. Since the strength 
is but slightly less than that of ordin- 
ary concrete pile, these new piles are 
highly satisfactory, and it is claimed 
that they are superior to the creosoted 
piles advocated by many engineers. 
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CREOSOTING CONCRETE PILES 


Marine Accidents caused by col- 
lisions between ships passing in a fog 
or storm will be greatly lessened by 
the use of a new radio invention, 
which is a low power automatic trans- 
mitter sending out a characteristic 
signal with a range of about ten miles. 
Installed in the pilot house, it is inde- 
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pendent of the ship’s other radio 
apparatus. The device is very com- 
pact, no larger than the usual cabinet 
receiving set, and being automatic, it 
requires no care other than “turning 
on” and “off” when adverse weather 
conditions are encountered. The sig- 
nal transmitted can be heard within a 
ten mile radius, and by the use of the 
radio compass or direction finder, an 
approaching ship can determine the 
exact location of the vessel equipped 
with the,device. 


Solid Helium. A short time ago 
Professor W. H. Keesom of the Ley- 
den University succeeded in solidify- 
ing helium gas, which up till then, had 
withstood all similar attempts. He 
first tried to condense it in a small 
brass tube immersed in liquid helium 
and connected with German silver 
tubes at both ends. At a pressure of 
130 atmospheres, the small tube ap- 
peared to be clogged up while at a 
slightly lower pressure it seemed to be 
quite free. The same phenomenon 
was observed at 86 atmospheres pres- 
sure with a temperature of 3.2 degrees 
Centigrade absolute. The same effect 
with a decreased pressure required a 
decrease in temperature. A graph was 
plotted and showed that solid helium 
should exist at 16 atmospheres and 0 
degrees Centigrade absolute. Further 
tests were made with a more sensitive 
apparatus, but the exact limits be- 
tween the solid and liquid helium 
could not be ascertained. 


Variable Power Transmission. 
The “P. I. V.,” or positive drive infin- 
itely variable ratio gear will be a val- 
uable addition to the field of mechan- 
ical power transmission. It consists 
essentially of two expanding pulleys 
whose opposing surfaces are cones 
which can be moved back and forth 
on the shaft; in this way varying the 
distance between the faces of the 
pulley. The pulleys are connected by 
a chain of constant width, and when 
a pulley of large effective diameter is 
desired the faces are brought together, 
but if a smaller pulley is wanted, the 
faces are moved apart. 

The principle of variable pulleys 
has been well known for some time, 
but the invention was hardly practical 
until a method of linking them was 
devised. The inner surfaces of the 
pulleys are made to slope in at an 
angle of 60 degrees, and have a series 
of alternate ribs and channels radiat- 
ing from the center and increasing in 
width as the rim is reached. These 
are so located that the ribs on one face 
are opposite the channels of the other. 

The driving chain consists of short 
links, so built as to contain a longi- 
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tudinal sleeve or casing which is filled 
with a number of loose thin steel 
plates free to slide on each other 
transverse to the line of motion of the 
chain. As the link enters the “V” 
between the pulleys, the ribs on one 
side push these plates into the chan- 
nels on the opposing face, and thus 
the drive is truly positive without pos- 
sibility of a slip, no matter what the 
gear ratio or the width of the channels 
and ribs. 

The applications of the drive are 
many. Its use makes an alternating 
current motor available for direct 
variable speed driving, something 
never practicable before. It can be 
used as a gear box on all types of ma- 
chinery that require changes in the 
speed of operation with a constant 
source of power. The 5 H. P. unit 
has a range of from 300 to 1800 
R.P.M. with the driving shaft running 
at 750 R.P.M., and has a transmission 
efficiency of from 87 to 95%. The 


gears can also be made so that the 
speed of the driven shaft is constant, 
varied between 


or constantly set 


limits. 





(Copyright) Marine Engineering and Shipping Age 


GEARLESS TRANSMISSION SIMPLIFIED 


Power Lines have to be built to 
stand very heavy wind loads. Where 
a new high-tension line crosses the 
Sacramento River with a span four- 
fifths of a mile long, the tallest power 
line tower in the world rears its top 
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It stands on a 


459 feet into the air. 
foundation of piles driven 80 ft. into 
the ground under a concrete base 


weighing a million pounds. The most 
curious fact is that sixty-six per cent 
of all this piling and concrete is re- 
quired for wind load only. 


The Huff-Daland “Cyclops,” the 
world’s largest single-engined plane, 
has been recently completed. Up to 
the present time, it has been known 
as the “mystery plane” of the army, 
since it is expected to be the first of 
our new fleet of bombers. 

It has been designed for the new 
twenty-four cylinder, air-cooled, 1200 
H.P. engine now being constructed at 
McCook Field, Chicago. When 
loaded, the plane will weigh 17,000 
pounds and will ‘have a capacity of 
9,000 pounds useful load. A crew of 
six 1s required to completely man the 
ship, whose armament includes ten 
machine gun mountings and racks 
for a total capacity of 4,000 pounds 
in bombs, 

The wing span is 85 feet, while the 
overall length is 65 feet. A_ high 
speed of 135 miles per hour can be 
maintained, and the fuel tanks have a 
sufficient capacity for a twenty-four 
hour flight. It can readily be seen 
that if the space for bombs should be 
filled with extra gasoline tanks, a 
trans-Atlantic flight should not pre- 
sent any serious difficulties. The 
large carrying capacity of the plane, 
combined with its ability to remain 
aloft for an exceedingly long period 
of time, make it of the utmost im- 
portance as a part of our national 
defense. 

An all-metal framework has been 
used throughout, both for the fuselage 
and the wings. The material em- 
ployed is welded, seamless, chrome 
molybdenum steel tubing, which, 
when properly heat treated, has a ten- 
sile strength of 200,000 pounds per 
square inch. 


A Compressed-Air Rifle has been 
invented in Germany on entirely new 
principles which may prove to be of 
revolutionizing importance. T'wenty- 
five rounds of ammunition can be 
fired in rapid succession, each with a 
range of over three miles. The bul- 
lets, which are very long nosed and 
sharply pointed have a muzzle ve- 
locity surpassing by one fifth the 
velocity of the modern army rifle 
bullets, and are loaded into a long 
device located underneath the barrel 
and giving the rifle the appearance of 
the old pump gun. The compressed 
air is supplied by steel cartridges, one 
cartridge being sufficient for the dis- 
charge of twenty-five bullets. 
























































The Pictorial Section 


An illustrated sketch of the paper making process 


é e HE manufacture of paper is one 


of the most interesting and im- 
portant of our industries. We 
are all dependent on paper and the 
problems involved in its manufacture 
should be of interest to all engineers. 

Paper is made of two classes of ma- 
terial, namely, rags and wood pulp. 
The better grades of paper are usually 
made of rags. Linen rags are used 
for the finest grades of paper such as 
United States Currency. The rags 
are shipped to the factory in large 
bales which are opened and carefully 
assorted by women who remove any 
foreign material such as_ buttons, 
pieces of metal, sticks, etc. The rags 
are also assorted as to color in order 
to get a paper of uniform color. After 
sorting they are chopped up into small 
pieces and placed in the digester or 
rotaries. These are large vessels in 
which the rags or wood pulp are 
boiled in a chemical solution for a 
number of hours. (See Fig. 6) Caus- 
tic soda is used in the soda process, 
acid sulphite of calcium or magnesium 
in the sulphite process and sodium 
sulphate (which becomes sulphide) in 
the sulphate process. 

When wood is used the logs are 
usually taken from trees 10 to 12 
inches in diameter and are cut into 
two foot lengths. The logs are then 
barked and trimmed to remove knots, 
seams and decay. 

To make ground pulp, the blocks 
are placed in steel pockets and held 
against a revolving grind-stone by hy- 
draulic pressure. Chemical pulp is 
made by chipping the wood into small 
pieces and cooking them in the di- 
gesters already described. After 
boiling, the material goes to the heater 
which consists of a large oval tub fur- 
nished with a vertical wall parallel to 
the major axis of the tub, called the 
midfeather. A revolving horizontal 
roller equipped with knives is placed 
between the midfeather and the wall 
of the tub (See Fig. 11). The pulp or 
rags circulate through the beater for 
10 or 12 hours in which time it is cut 
up into very small pieces. While in 
the beater a mineral “filler,” usually 
china clay, sulphate of lime or starch, 
is added to fill the pores and give 
weight to the paper. Dyes and rosin 
sizing are added in many cases. The 
sizing is added to give the paper a 
glossy finish and to make it less 
absorbent. 

From the beater the pulp passes 
through a machine called a Jordan 
(Fig. 10) in which it is still further 


mixed and beaten. The Jordan con- 
sists of a cone equipped with knives 
which revolves at a very high speed 
within a conical case similarly 
equipped. The stock is made to flow 
between the case and the rotor knives, 
the fibers thus being thoroughly sep- 
arated from each other. The rotor 
can be moved endwise to change the 
clearance between the two sets of 
knives, a closer adjustment ‘producing 
a finer pulp. 

After leaving the Jordan the stock 
is carefully screened, thinned, and 
pumped to the paper making machine 
called the Fourdrinier. A view of a 
complete machine is given in Fig. 4. 

In the Fourdrinier the liquid stock 
flows out on an “apron” of waterproof 
cloth by means of which it is spread 
over the width of an endless belt of 
fine wire screen woven with sixty to 
ninety meshes to the inch. (Fig. 8) 
This belt travels horizontally, over 
many small rollers, through which the 
water immediately begins to drain 
away. The belt is given a sidewise 
shake as it progresses so as to felt the 
fibers crosswise as well as lengthwise. 
For newspaper work belts 200 inches 
wide are used and they travel 500 feet 
or more per minute. For books and 
writing paper the width is from 60 to 
70 inches and the speed 60 to 400 feet 
per minute. “Wove,” “laid,” and 
“watermarked” papers before leaving 
the wire belt pass under a light wire 
roll called the “dandy” which im- 
presses the proper design on the pa- 
per. For wove paper the dandy has 
the same number of wires as the belt 
below. Laid paper has parallel lines 
about an inch apart crossed at right 
angles by lines quite close together. 
From the wire belt the still moist ten- 
der web of paper passes, supported on 
a belt of felt or canvas, through two 
or three pairs of massive press rolls 
which are sometimes made of granite 
(Fig. 1 and Fig. 9). 

From there it runs _ alternately 
under and over a number of steam 
heated metal cylinders called the 
driers. Fine papers may receive at 
this point a “tub” sizing in a vat of 
gelatin solution and be dried on mov- 
ing racks (Fig. 2) in a room having a 
temperature of 80 to 90 degrees Fah- 
renheit. Next the paper passes 
through the “calenders” (Fig. 7 and 
Fig. 12), stacks of chilled iron rolls 
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which smooth it, producing a “ma- 
chine finish.” It is then wound on a 
reel and passes to the “slitter” which 
trims the rough edges and, if neces- 
sary, cuts the roll into two or more 
narrower ones. News print paper is 
ready for the printing press at this 
stage. Fine papers for some kinds of 
book and magazine work may be 
supercalendered or given a_ hard 
smooth finish in a supplemental cal- 
endering through alternate chilled 
iron and paper rolls under great pres- 
sure, or they may be “coated” with 
glue or casein and china clay or some 
other mineral which gives a finish 
which is smooth, but softer than that 
of super-calendered papers. Glazed 
papers of the type used for covering 
paper boxes are given a very glossy 
finish by calendering in a machine 
where a top roll of hot iron revolves 
much faster than the roll below. 

The calendering rolls shown in Fig. 
7 are driven by the motors shown in 
Fig. 5. The Fourdrinier illustrated in 
Figures 8, 9 and 4 has a sectionalized 
power drive. There are nine sections, 
each driven by its own motor, all of 
which are carefully synchronized with 
each other. 

Paper mills discharge large quanti- 
ties of waste into the rivers and legis- 
lation is being enacted compelling 
paper manufacturers to provide filters 
and settling chambers for their waste. 
Fig. 3 is a view of a very interesting 
device called a “Save-All” designed to 
recover the pulp fibers from waste 
water. A large cylinder revolves 
partly submerged in the water. Its 
surface is made of a very fine wire 
mesh screen and partitions inside 
divide it radially into separate com- 
partments. Suction is applied to the 
submerged compartments and_ the 
water flowing in deposits the fibers on 
the screen. When a «section has 
reached a point past top center, air 
pressure is applied to blow the mat- 
ting of recovered fibers off the mesh 
into a receptacle. Material so recov- 
ered can be mixed with fresh pulp. 

In connection with the composition 
of this pictorial section we are very 
much indebted to the P. H. Glatfelter 
Co., the Champion Coated Paper Co. 
and the West Virginia Pulp and Paper 
Co. for their cooperation in furnishing 
us with photographs and information. 


Apa K. Srricker, Jr. 
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INTERNATIONAL SCHOLAR- 
SHIPS 


Mme. Curie may well succeed in 
easily accomplishing a step toward 
world peace that others have been 
struggling over for years. The inter- 
national character of science and sci- 
entific research is the foundation for 
her undertaking which is now before 
the League of Nations. The project 
will be the means of binding together 
the foremost scientists and thinkers of 
the day and will make possible a 
broad, international outlook for the 
younger generation of scientists and 
scientific students. 

Mme. Curie clearly discerned that 
although the world has always been 
quick to recognize the attainment of 
success, it has done too little to help 
those of unknown talents. Men who 
have made a name for themselves by 
reason of their ability are soon pro- 
vided with laboratories and leisure to 
continue their researches. But until 
recognition is attained, important 
work is too often hampered by lack 
of facility and finances. Mme. Curie’s 
proposal is to establish an interna- 
tional scholarship organization which 
will particularly serve as a means of 
fostering students who show promise, 
although they may not yet have had 
time or training to establish reputa- 
tions for themselves. 

“A complete foundation would 
control scholarships of two grades— 
minor scholarships for beginners in 
scientific research or post-graduates 
work, known as probationary schol- 
ars; and major scholarships for work- 
ers who had given proof of their capa- 
bilities, and who might be called re- 
search fellows. Between these two 
categories there should be a regular 
proportion—for example, one research 
fellowship to two or three probation- 
ary scholarships. It would be pref- 
erable for a foundation to include 
both categories, for then it might fol- 
low up its probationary scholars, 
acquire a just estimate of the choice 
of vocations, and establish a fair pro- 
portion between the two grades of 
scholarships. 

“The international character of the 
scheme would be ensured by the dele- 
tion of all clauses relating to the na- 
tionality of the scholar. On _ the 
other hand, I do not think there is 
any need to object at present to the 
desire of certain donors to bestow 
their endowments on a specified uni- 
versity or laboratory, as laboratories 
form the centers round which scienti- 
fic work naturally groups itself. How- 
ever, the scholarship endowments 
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known as traveling scholarships, which 
may be held at a research center 
chosen by the candidate, should be 
encouraged.” 

Further details of the plan are not 
necessary to the formation of an 
opinion as to its value. We certainly 
wish it the success in the hands of the 
League of Nations which it deserves. 

Our respects to Mme. Curie. 


THE COVER 

The etching reproduced on the cover 
of this month’s TECH ENGINEERING 
NEWS is by Joseph Pennell. “The 
Nation’s Business” speaks of the subject 
as follows: “Mightiest of the steel-arch 
bridges, it now spans the East River at 
New York in a single thousand-foot 
leap. Few of those who cross it today 
think of the imagination and skill that 
threw the five-hundred foot halves of 
the steel arcs together in the air with- 
out the aid of any supporting struc- 
ture.” Hell Gate Bridge is one of the 
most pictured and well known engin- 
cering structures in the United States 
and needs no caption to identify it. 


PUBLIC SERVICE INSTITUTE 


Under the auspices of M. I. T. and 
the Massachusetts Civic League there 
will be held a Public Service Institute 
from March 16-18 at Tech. 

The purpose of this Institute is to 
discuss the significance to the com- 
munity of the various governmental 
functions and the necessity of trained 
personnel for their effective adminis- 
tration. 

Mr. James P. Munroe, secretary of 
the Corporation, is chairman of the 
committee in charge of the meeting. 
Addresses will be made and confer- 
ences conducted by speakers of na- 
tional importance, members of the 
faculties of the various colleges in 
Massachusetts, public officials and 
others in the public service. 

About fifty papers will be presented 
during the Institute. They will in- 
clude public works problems, public 
health, community planning and traf- 
fic regulation, promotions and remov- 
als in public service and the work 
of investigating experts in the admin- 
istration of government. 


These problems affect every engin- 
eer, either in his professional work or 
in his social life. The list of Tech- 
nology alumni who have made notable 
contributions to society through work 
in this field is very long, and the 
accompanying review of their works is 
impressive. For these reasons, if for 
no other, it is fitting that Technology 
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should play the leading part in bring- 
ing the engineers engaged in this sort 
of work together, to help create in 
them a group consciousness and a con- 
centration of effort directed toward 
gaining due recognition for the service 
rendered by that group. 


ENCOURAGING SIGNS 


Students of Course XVI who re- 
cently made & trip through the aircraft 
establishments near New York have 
brought back some very interesting 
comments on a phase of the aircraft 
industry which is vitally interesting to 
the embryo aeronautical engineer at 
Technology—namely, the wages paid 
to graduate engineers. 

The commentors were all delighted 
and very much impressed by the fact 
that everywhere they went were Tech- 
nology men in the organization. The 
list contains many with, titles such as 
president or chief engineer, which is 
still more encouraging. Even the chief 
engineer of Sikorski’s all-Russian or- 
ganization studied at Technology be- 
fore he attained his present position. 
But about this matter of wages: One 
company offered seventeen dollars a 
week to graduates. Another thought 
it was doing pretty well to offer 
twenty-two dollars. The highest of- 
fer was twenty-seven dollars a week. 

These figures. seemed to be pretty 
low to many of the students, who all 
seemed to know of plenty of cases of 
Technology graduates starting out at 
thirty-five dollars a week or more in 
other fields. The important fact to 
be considered .on second thought is 
that, in spite of the status of science 
in general and the complicity of the 
science relating to flight in particular, 
the industry is still in its infancy. 
Think of what you know concerning 
wages in the electrical industry when 
it was getting started. Yet that is 
now a profitable field of endeavor for 
engineers—especially for those en- 
gineers who started out with it in its 
early days. And no one will deny 
that the automotive field is interesting 
or lucrative. But in the infant days 
of every industry, when capital was 
first being attracted to the field be- 
cause of prospective future profits, 
rather than sure present profits, capi- 
tal cut all the corners it could at the 
time in order to hold down immediate 
losses. 

The present low wage offered is a 
sign of encouragement. The industry 
is still young and holds promise to the 
engineer who enters it now and grows 
with it. 
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PROFESSOR D. C. JACKSON 


ELECTRICAL ENGINEERING 
DEPARTMENT 


The Dynamo Electric Machinery 
Division, perhaps more familiarly 
known to the student body as D.E.M. 
or E.E. Lab., is under the direction of 
Professor C. E. Tucker who is aided 
by some fourteen Instructors and 
Assistants. This Laboratory gives 
experimental courses relating to sta- 
tionary and rotating electrical power 
equipment. 

The first term of the present scho- 
lastic year saw registered 372 students 
taking courses in the _ laboratory. 
Broadly, the subjects can be divided 
into three groups as follows: Group 1 
which is designed to meet the require- 
ments of non-electrical students such 
as those in Courses I, II, III, IX, X, 
XI, XV-2, and XVI. The subjects in 
this group cover only the more com- 
mon and fundamental electrical meas- 
uring and power devices. Group 2 
consists of subjects designed to suit the 
needs of the Electro-Chemists, Course 
XIV. The experiments in this group 
are more numerous and cover more 
types of equipment than those of 
Group 1. This arrangement is in 
recognition of the expectancy that the 
Electro-Chemist will be required in 
his work to handle much more electri- 
cal machinery than the student of 
Civil Engineering or Business Admin- 
istration. Subjects in Group 3, ar- 
ranged for students in the Electrical 
Engineering Department, contain the 
most complete experiments which are 
designed to give a thorough theoreti- 
cal and operating knowledge relating 
to present day electric generating and 
motive devices. As a part of all 
courses an excellent understanding of 
the necessary protective, switching, 
and measuring accessories is attained. 
Two special subjects are regularly 
given for the Army and Navy Officers 
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whom the Government send yearly to 
Technology for special technical train- 
ing. 

Of the 372 students registered for 
work in the laboratory this term, non- 
electrical students number 140, the 
Electro-Chemists 22, and the Electri- 
cal 202. Besides these there is a 
small group of students taking up 
miscellaneous work in the laboratory. 
Also the laboratory provides space, 
equipment, and supervision to those 
students who carry on experimental 
theses relative to electrical machinery. 
The latter fluctuates seasonally but 
averages a good 2000 laboratory hours 
per term. 

The general layout of the labora- 
tory, types and sources of power 
available, equipment, and the conduct 
of student work is well worth consid- 
eration. 


The laboratory, located in building 
10, is two stories high with a balcony 
on all four sides. On this balcony is 
located small apparatus such as 
motors from one to five horsepower, 
transformers, and mercury arc recti- 
fiers. This equipment is fixed in place 
and except for measuring instruments 
and connecting leads, is provided with 
the. necessary accessories for testing 
purposes. The balcony, _ besides 
housing several staff offices, has set 
aside for student use a large, light 
space furnished with chairs and tables. 
This gives to the students a con- 
venient meeting and working place 
where association with each other 
allows group discussion and the prof- 
itable interchange of ideas. 

The main floor of the laboratory is 
used for the larger and heavier ma- 
chines. These machines can be easily 
moved about by the ten-ton traveling 
crane which serves parts of the main 
floor and the balcony. Thus several 
machines can quickly be grouped to- 
gether for some of the more compli- 
cated tests. 

The capacity of the _ individual 
pieces of apparatus on the main floor 
varies from 5 to 30 horse-power for 
motors and from 5 to 25 kilo-watts 
for the generators. Larger units, how- 
ever, are available for special tests. 
Altogether, there are over 150 impor- 
tant generators, motors and trans- 
formers in the experimental equip- 
ment. By using units of medium 
capacity it is possible to have sufficient 
duplication of apparatus without un- 
limited space and finances. Small 
units have the distinct advantage that 
students can be left more on their own 
responsibility without undue danger 
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either to themselves or to the appara- 
tus. Further, large sized units are 
not necessary for educational purposes, 
as the principles of operation are suf- 
ficiently illustrated by the smaller 
units provided proper types of ma- 
chines are chosen. This latter  re- 
quirement accounts for many old type 
but suitably operating machines that 
may be seen in this laboratory. The 
duplication of apparatus is essential 
in order to handle sections of a rea- 
sonably large number of pairs of stu- 
dents. The laboratory can handle 
about 30 groups of students at a time. 
It has been found from experience 
that five or six student groups require 
the attention of one Instructor while 
in the laboratory, and the laboratory 
has Instructors on floor duty in this 
ratio so that students can quickly 
secure advice in times of difficulty. 


The Institute power house is the 
primary source of power for the lab- 
oratory. It can directly supply 
three-wire 115-230 volt direct current 
and three phase, four wire, 133-230 
volt, 60 cycle power. By use of Scott 
connected transformers in the substa- 
tion, located in the laboratory, the 
three-phase system of the power house 
can be transformed into a four-phase, 
five wire system, thus making also 
available sixty cycle power at 115, 
163, and 230 volts. When the labora- 
tory is carrying a light load the direct 
service from the power house is suit- 
able for experimental purposes but 
heavy loads characterized by much 
starting of machinery causes the volt- 
age to drop and be rather erratic. 
This annoyance is overcome by run- 
ning our own substation. This sub- 
station besides being able to generate 
the same types of power as the power 
house can also supply three phase 24 
cycle power at 230 volts. 


Each of the generating machines in 
the substation is equipped with its 
own voltage regulator, by which con- 
stancy of voltage may be maintained 
regardless of the fluctuations in load. 
The substation also contains a special 
three-phase generator designed to give 
a very close sine-wave of voltage. 
The output of this sine-wave alterna- 
tor, by a system of transfer leads, may 
be quickly trunked to any of the lab- 
oratory power distribution panels. 
The sine-wave alternator is used gen- 
erally for special tests and investiga- 
tions. Its. prime mover is a direct- 
current shunt motor whose speed may 
be controlled at the place of experi- 
mentation by use of transfer feeders. 

(Continued on page 30) 
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The apple that 
rocked the earth 


**T wonder why ?”’ 
In Isaac Newton’s mind that question clam- 







ns ible of armies—sure knowledge. 

sity, with the will to sweat out the 
answer, is the greatest asset you can acquire in 
your college course. This attribute is needed 
by industry today more than ever before. 






Vestern Electric Company 


Makers of the Nation’s Telephones , 
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Here and There 





Humorous notes from the Editor s desk 


WRONG NUMBER 


Hello! This is Prof. Prescott speak- 
ing. Please send up two quar... No 
you have the name wrong. This is 
Prof. Prescott, Nobody’s “Mascot”! 
PROF. PRESCOTT. P as in Peri- 
tonaeum, R as in Regurgitation, £ as 
in Endocardiac, S as in Syzygetic, C as 
in Cephallic, O as in Opthalmascope, 
and two 7's as in Ptomaine. 


SHORT SKIRTS 


We marvel at the great accomplish- 
ments of the research engineer in late 
years. For example, it has been the 
research engineer who has developed 
rayon to the point where it is two hun- 
dred times stronger than the rayon of 
three years ago. As a result attrac- 
tive stockings have been piaced within 
the reach of millions more attractive 
young women and has thus helped to 
shorten skirts. This is the way our 
civilization advances. Probably in 
the near future the research engineer 
will develop a new pair of glasses with 
the lower part darkened. 


“SCIENCE” 


Excerpt from a well known maga- 
zine’s “Scientific Page”’—“A new non- 
inflammable gasoline that will not 
take fire or explode will doubtless save 
the lives of many aviators.” 

We wonder why the “science edi- 
tor” of that magazine does not suggest 
using carbon tetrachloride. 





CABBAGES AND KINGS 


Special Dispatch to the A. P.—Lon- 
don, February 30, 1927. “It is ru- 
mored on good authority that the firm 
of Jones, Smith and Co. will soon run 
tests upon a new speed boat of their 
own design which is expected to revo- 
lutionize boat-building practise. The 
craft is reported to be expected to de- 
velop a speed of 75 square feet at an 
estimated fuel consumption of a little 
over an hour a day. The design of 
the hull differs radically from that of 
existing models, the ratio of length to 
beam being several gallons, while its 
draft is only a few ounces.” 

If such a news item were actually 
to appear in the daily press, few per- 
sons reading the nonsense would fail 
to appreciate the utter confusion of 
terms having to do with measured 
quantities; and having read the item 
with feelings of amusement or of dis- 


gust (perhaps both) might be mildly 
interested to know what really was 
intended. The fact of the matter is 
that with the present acquaintance on 
the part of everyone with accepted 
units of length, speed, and so on, it is 
very unlikely that any such “news” 
dispatch would ever reach the compos- 
ing room in the form quoted. It often 
happens however that less well under- 
stood units, such, for instance, as the 
units of mechanical power and of work 
are freely misused. This is because 
the significance of these units is not so 
thoroughly appreciated by the general 
public. Particularly is this noticed in 
the case of those short items or para- 
graphs whose sources are obscure and 
which are used as “fillers” by many 
newspapers without any attempt at 
editing. Not long ago a Boston daily 
paper carried this bit of information: 
—‘“MUCH WIND POWER.” “The 
enormous energy stored in the winds 
of the world could run all the, factories 
in the United States for more than 400 
years.” 

Another reads, “STOPS COST 
MONEY”—“Twice as much power is 
required to stop an express train as to 
start it. 

Let a bit of news or near-news in- 
volving electrical apparatus or terms 
originate anywhere and it is at once 
rushed into print, possibly with repor- 
torial embellishments but probably 
without editorial correction. The re- 
sult is that it is unusual to find in the 
daily press any reference to things 
electrical that is not accompanied by 
gross misuse of electrical terms. Not 
many years ago, if people observed or 
heard about any mysterious phenome- 
non, they looked at one another, 
wagged their heads, said “Electricity 
does that,” and were quite satisfied to 
let it go at that. Nowadays with elec- 
trical circuits all about them, with 
electric lights, telephones and radios in 
their homes, they feel much better 
acquainted with electricity the agent, 
although still very hazy about meas- 
urements and units in the electrical 
system. Most newspaper men have 
just as hazy notions about these 
things as have the general public, so 
that it is not difficult to understand 
how carefully edited papers may fail 
to use electrical units in their proper 
significance. Read these few press 
notices taken at random, and see 
whether or not you would suggest any 
revisions. 

“The actual amount of electricity in 
a lightning stroke is relatively small, 
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having been estimated at a commercial 
value of 30 cents.” “The maximum re- 
sistance of rubber insulators is about 
1000 volts.” “One town buys current 
from a private concern and then re- 
tails it to users at 10 cents an hour.” 


“During the five-year period 1920- 
25 there was a 51 per cent increased 
consumption of electricity in the 
United States.” 

“ARE YOU MAGNETIC: 
Watches are sometimes seriously 
affected by the magnetism of their 
wearers. In most cases those who 
have this effect are dark complex- 
ioned.” 

“SHOCK TOO GREAT TO 
CAUSE DEATH. Man will live 
after 13,800 volts hit him.” 

“22,000 VOLT CURRENT LEAPS 
FROM WIRES.” 


Notice how many of these queer 
statements you can find, and always 
remember that Technology men can 
do useful missionary work in carrying 
with them to the four corners of the 
earth the true significance of the more 
commonly needed electrical terms. 
and in aiding the various news bu- 
reaus to use these terms with a high 
degree of precision. 


“FROM LITTLE ACORNS” 


“Little things sure can mount up,” 
said the flea. “Take for instance, the 
H. J. Heinz Company. Last year 
they saved $40,000 by an efficiency 
engineer's discovery that it took sev- 
enteen instead of eighteen drops of 
solder to close a certain kind of can.” 


WHAT’S THE MORAL? 


When Permalloy, the highly mag- 
netizable alloy of nickel and iron was 
first discovered, it had but one, and 
apparently insurmountable, defect. 
No flux could be found with which to 
weld it. There was one engineer in 
particular who was determined to 
weld permalloy. He had been work- 
ing hard one hot summer’s day, and 
naturally perspired quite freely when 
he would bend over the hot metal. 
Feeling rather discouraged, he forced 
the ends of the metal together with all 
his strength. A great drop of per- 
spiration rolled from his forehead, and 
sizzled on the hot metal. To his great 
satisfaction and perpetuation of his 
name, etc., the pieces united. One of 
the salts in the secretion had done the 
trick. 
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Koehring Re-mixed Concrete 
is Dominant Strength concrete 





[XN addition to the use of proper aggre- 

gates, positive control of the thorough- 
ness of mix and the correct amount of 
water accurately timed, there is finally, an 
essentially important factor in the produc- 

tion of standardized concrete of Dominant 
Strength. It is the proper mixing action. 


The raw materials—cement, sand, stone and 
water—must be so combined and mixed 
that the resultant concrete will be of max- 
imum strength and quality. The drum of 
the Koehring concrete mixer has been de- 
signed to produce a re-mixing action which 
coats every particle of aggregate thoroughly 
with cement. Tests have proved that the 
Koehring five action re-mixing principle 
accomplishes this most completely. 


Koehring supremacy inside the drum goes 
even further. With the Koehring re-mixing 
action there is no separation of aggregate 
according to size—it is uniform to the last 
shovelful of every batch. 


“Concrete—Its Manufacture and Use” is a 210 
page treatise on the uses of concrete, including 
26 aoe bacon tables of quantities o 

work. To engineer. 


ing students, faculty and others inter- 
sige Ferns Spam a copy on request, 


KOEHRING 


MILWAUKEE ® WISCONSIN 


Manufacturers of Pavers. Mixers—Gasoline ‘Shovels, Cranes and Draglines 
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(1) Blade cuts through materials 
with churning action. (2) Blade 
carries materials up, spilling down 
again against motion of drum. 
(3) Materials hurled across diam- 
eter of drum. (4) Materials ele 
vated to drum top and cascaded 
down to reversed discharge chute 
which (5) with scattering, spray- 
ing action, showers materials 
back to charging side for repeated 
trips through mixing process. 


COMPANY 
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Professional Notes 


A brief but interesting article dealing in a straightforward manner 


AERONAUTICAL ENGINEERING 
SOCIETY 


During the Christmas vacation, the 
Aero Society ran a trip for its mem- 
bers under the guidance of J. C. Red- 
dig, ’29, to two of the large aeronau- 
tical plants in the vicinity’ of New 
York. On the morning of December 
30th, ten “members assembled and 
visited the Wright Aeronautical Com- 
pany, builders of fine aircraft motors. 

The plant was occupied at the time 
with a contract for their new J-5 200 
horse-power .aircraft engine, a further 
continuation of the very well known 
and successful J-4 “Whirlwind” en- 
gine, that is powering most of the 
planes on the new Commercial Air 
Mail routes, and which was used by 
Commander Richard Byrd so success- 
fully on his North Pole flight last 
year. The new series of engines are 
of the same power, but have refine- 
ments that will promote their econ- 
omy, ease of maintenance, and nota- 
bly their period of life, which is al- 
ready longer in actual service than any 
other aircraft engine. During the 
past year, the U. S. Naval Air Station 
at Squantum, Mass., flew one of these 
motors over 400 hours, without over- 
haul or repairs of any kind, except the 
replacement of valve springs which 
were frequently drenched with spray. 

The inspection party went com- 
pletely down the manufacturing line 
from the foundry to the assembiy 
room, and then to the testing room, 
where all the motors are run in under 
their own power for at least twenty 
hours. The group also saw the new 
“Cyclone” 525 HP. engine which was 
recently announced publicly. The en- 
gine was being prepared for its 50 
hour test which it passed with flying 
colors. It is the largest of the Ameri- 
can Radial air-cooled motors. 

The party was entertained at lunch 
by the Wright Company, and then 
proceeded from Paterson to Has- 
brouck Heights to visit the Fokker 
Aircraft Company’s plant there. In 
this factory they saw work on several 
of the large tri-motor Fokker Trans- 
port plane under construction for the 
Colonial Airlines, who are now flying 
the mail between Boston and New 
York. These planes are identical: ex- 
cept for cabin arrangement with the 
Plane that Commander Byrd used on 
the North Pole Flight, and are the 
same as the Philadelphia Rapid 
Transit Company was operating be- 

we: - 


with this unusual subject 


tween that city and Washington 
during the past summer, except that 
they have accommodation for two 
more passengers. A large twin-en- 
gine ship for the U. S. Air Corps was 
also well along on the assembly line. 
A splendid opportunity was afforded 
to inspect the detailed construction 
and the construction methods em- 
ployed. 

Upon leaving the plant the group 
was attracted by activity on the Teter- 
boro Airport nearby. The Wright 
Bellanca Cabin plane was preparing 
for a flight test with a newly installed 
J-5 motor. Although eight were al- 
ready in the cabin, two members of 
the party were invited for the flight, 
and the little plane with only 200 HP 
took off and flew well with ten people 
in her cabin. 


F. T. Kurt, ’27 


CORPORATION XV 


A combined dinner meeting with 
the Boston Chapter of The Society of 
Industrial Engineers was held in 
North Hall, Walker Memorial on 
December 15, 1926. 

Mr. Albion N. Doe, who is a grad- 
uate of M. I. T. Course XV, was the 
guest speaker. His talk entitled, 
“What I Know About Industrial 
Engineers” was most instructive, and 
clearly defined the term “Industrial 
Engineers,” which has been subject to 
much abuse in the past, and which has 
only been vaguely understood by 
many. The gathering was privileged 
to hear from several members of the 
Boston Chapter of S. I. E. in the dis- 
cussion which followed, as well as a 
few remarks from one of Corporation 
XV’s honorary members, Dr. Davis 
R. Dewey. Mr. Doe was afforded un- 
limited opportunities to display his 
ability at answering questions. 

The activity of Corporation XV, 
which at the present writing is com- 
manding the most interest among the 
stockholders, is the New York Trip. 
This trip, which is an annual affair, 
was made on January 31st to Feb- 
ruary 2nd, for the purpose of visit- 
ing several modern manufacturing 
plants and engineering projects. The 
itinerary included The Eighth Ave. 
Subway Construction project, The 
New York Stock Exchange, The New 
York Edison Electric Plant, Loose 
Wiles Biscuit Co. of Long Island, 
N. Y., Bush Terminal Warehouses, 
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Brooklyn, N. Y., and the Western 
Electric Company, Kearny, N. J. 

Through the courtesy of Mr. Doe, 
president of the New York chapter of 
The Society of Industrial Engineers, 
students who made this trip as well as 
the alumni of Corporation XV were 
invited to attend a special meeting of 
the society on February Ist which was 
held at Keen’s English Chop House 
in New York City. At this time the 
members had the privilege of hearing 
Miss Lies, personnel director for 
Macy’s department store, Mr. L. P. 
Alford, editor of the Management 
Handbook who discussed the subject 
of management, and Miss Witte, who 
was visiting America, and who spoke 
on “Management in Germany.” 

This year the trip appears like one 
of the most successful which the or- 
ganization has conducted in recent 
years, and with the cooperation of the 
students it is expected that the trip 
will aid in gaining a better conception 
of modern industrial problems. 


Aupen G. Reep, ’27 


ELECTRICAL ENGINEERING 
SOCIETY 


A decided innovation in final exam- 
ination procedure is to be inaugurated 
by the Electrical Engineering Depart- 
ment this May to increase attendance 
of M.I.T. students at the Student 
Convention of the American Institute 
of Electrical Engineers which will be 
held on May 26 and 27 at Pittsfield, 
Massachusetts. Those fourth-year 
students with good term records will 
be excused from the final examination 
in Principles of Electrical Engineering, 
if they attend the convention. 

At the Technical Sessions seven 
student papers will be presented. 
Electrical Engineering theses may be 
submitted for presentation. The pa- 
pers will be eligible for the National 
and Regional Student Paper Prizes. 
The competition of student papers for 
this convention closes on April 15. 

On January 12, 1927, Mr. R. H. 
Rogers of the Industrial Engineering 
Department of the General Electric 
Company, addressed the members of 
the M. I. T. Branch of the A.LE.E., 
speaking on “Four Practical Problems 
Confronting the Engineer.” The prob- 
lems were based on the Ward Leon- 
ard method of motor regulation and 
brought forth spirited discussion. 


Epwarp A, Micuetman, ’29 
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There’s Romance in the Story of Gas as a Practical Fuel 
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From Ripening Bananas 
to the Greatest Industrial Uses 


GAS does wonders in the world’s most no space and makes fac- 
work! Fruit —shipped green tory working conditions efficient 
from thesunny south—isripened | “Fuel by Pipe Line” | in clean, comfortable surround- 
by exposure to gas in northern | Some of the many industrial | in gs, 

storehouses faster than by nature. : In Boston more than 1600 indus- 
Wherever heat is applied Gas : ‘| trial plants use gas for their heat 
Fuel is being utilized. Since gas | ins {ead tempering oil, form | supply. These users have found 
a//l burns, and is instantly ready that the Boston Consolidated Gas 
to give service or stop, it saves Company makes better gas — 
great fuel waste. It takes up al- more effectually than they can. 





ASK THE INDUSTRIAL DEPARTMENT OF BOSTON’S GAS COMPANY 


HOW GAS FUEL IS PROVING ITSELF PRACTICAL FOR YOUR BUSINESS 
| Boston Consolidated : 
Gas Company 
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Paper Mill Engineering 


News-print is a low-grade paper in 
which short life is no detriment, and 
no attempt is made to get a pure 
white. The eiimination of the inter- 
cellular matter is not desirable. It 
serves as a binder and increases the 
percentage of raw material turned into 
paper. 

For mechanical pulp only certain 
woods are satisfactory, notably spruce. 
The logs as received at the mill are 
cut into two or four foot lengths, put 
in a machine known as a grinder, in 
which large grindstones work against 
the side of the log, paring off the fibres 
together with their binding material, 
the whole mass being kept well wet. 
When so ground, excepting for some 
screening to take out bits of bark or 
foreign material, it may be said that 
the manufacture of ground wood 
pulp is complete. Before being sent 
to market, if not to be used at the 
mill where made, it is necessary to 
get rid of the excess water, which is 
done by pressing and running over 
hot cylinders, thus driving off the 
water as steam. 

Outlining the chemical pulp pro- 
cess as applied to wood, this being the 
chief raw material used, the logs as 
received at the mill are cut into chips 
about 5%” square and 1%” thick. 
These chips are then carried to di- 
gesters, large tanks capable of with- 
standing steam pressures up to 130 
‘bs. In these tanks the chips are 
cooked by various processes, such as 
soda, (NaOH), sulphate, (NagSO4), 
sulphite, [Ca(HSO;)o]  (approxi- 
mate) and various other less known 
processes. The object of each of 
these is to dissolve out as much of the 
binder and as little as possible of the 
fibre. The care exercised in carrying 
these out varies with the quality of 
paper desired. 

Following the cooking process is the 
washing of the cooking liquor from 
the pulp, with attendant recovery of 
chemicals used, the screening of the 
pulp manufactured, and excepting for 
Kraft papers, the bleaching, remov- 
ing the last traces of the lignin into 
cellular matter. 

Pulp from rag stock is prepared 
by cooking with weak caustic lime, 
washing and beating, the process in 
general being much simpler than the 
two previously mentioned but re- 
quiring much more labor due to a 
large amount of hand cutting and 
sorting. 

From the pulp mill several grades 
of pulp are brought to the paper mill; 
these are blended to bring out the 


(Continued from page 5) 


proper qualities in the required paper 
and run through a machine known as 
a beater, which not only hydrates the 
stock but straightens the fibres, sepa- 
rates the bundles, and generally 
brings the pulp into a homogeneous 
mass suitable for running through the 
paper machine. 

After leaving the beater the stock 
is generally run through what is 
known as a Jordan, bringing the 
fibres to still greater uniformity. 
Thence it goes to the paper machine. 

Paper machines are in general of 
two styles—cylinder and fourdrinier. 
In each case there is a fine wire mesh, 
for the “cylinder” machine wrapped 
around the cylinders, in the case of 
the “fourdrinier” in the form of a 
belt, both so arranged that receiving 
the pulp thinned out to the consistency 
of thin milk, the bulk of the water 
will run away and the fibres remain- 
ing mat together to form a sheet. 

From this point the sheet as:formed 
passes through press rolls, assisted by 
woolen felts to aid in removing the 
water, thence on to rotating steam- 
heated cylinders, where the balance 
of the water is removed down to a 
point of perhaps 5% of the solid 
matter weight. From the paper ma- 
chine paper is prepared for shipping 
by re-rolling, or making up into pack- 
ages, Or is sent to a coating mill for 
application of coating to one or both 
sides to give it different qualities. 

The above is a brief outline of the 
main systems of manufacturing paper 
in this country, and as such appears 
comparatively simple. However, to 
carry these processes through requires 
auxiliary machinery, which cannot be 
well touched on here. It requires from 
the paper maker and engineer a 
knowledge of chemistry (organic and 
inorganic), physics, heat, and elec- 
trical phenomena, all for a successful 
mill of the highest order. 

The engineer is called in on the job 
usually very early in the proceedings, 
to get his ideas on power, the possi- 
bility of hydraulic development, avail- 
able mill sites, railroad connections, 
transportation, water supply and 
waste disposal, before or perhaps af- 
ter rights to timber lands and other 
sources of raw material have been ac- 
quired. In the case of additions to 
existing plants probably he is not 
called in until it has been decided to 
increase the capacity, the raw ma- 
terial and the paper market being in 
sight. 

Assuming that preliminary studies 
have evolved suitable mill site, trans- 





portation facilities, fuel and labor sup- 
plies, the problem must be studied 
from all angles to insure: 


1. Continuity of operation 

2. Ample supply of good water 

3. Ample facilities for disposal of 
waste 

4. Minimum raw material re- 
quirements 

. Minimum transportation, ex- 
ternal and internal 

6. Minimum labor and upkeep 

7. Minimum fuel and power re- 
quirements 

8. Low first cost 

9. Quality product 


sometimes more weight being applied 
to one of the above factors, some- 
times to another, depending on the 
grade of paper and pulp required. 
However, without the first and last 
items listed, sales would be few. With- 
out low operating costs and low fixed 
charges competition cannot be met 
and a profitable business maintained. 


Ww 


Continuity of Operation 


To obtain continuity of operation 
means high-grade machinery with 
ample capacity. Digesters, grinders, 
screens, beaters, fourdrinier or cylin- 
der machines, boilers, turbines, gen- 
erators, pumps, all placed on solid 
foundations above flood lines en- 
closed in substantial buildings, well 
heated and ventilated with little fire 
risk involved. It calls for the best 
grade of shafting, pulleys, belting, 
motors, pumps, to operate 24 hours 
per day, six days per week, under 
load conditions varying greatly from 
hour to hour, minute to minute. It 
calls for pipe lines well laid, free from 
rust and scaling, often installed in 
duplicate, with power lines — both 
steam and electric—well worked out, 
well insulated, on ample supports. 
It calls for careful study of storage 
and reserves between processes, 
whether continuous or batch, with 
facilities for checking chémical and 
physical changes in material due to 
variation in raw material, changes due 
to heat, interruption of flow, etc. 


Waste Disposal 


As each ton of pulp made re- 
quires from 20,000 to 150,000 gallons 
of water, depending on grades, qual- 
ities, etc., much of which water is at 
one time or another in close contact 
with the finished product, it is neces- 
sary to have a clean source of supply 

(Continued on page 28) 
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in Shop Efficiency 


Ce AIR performs hundreds of tasks 
vital to efficiency, quality, profit in shops that 
build telephones and typewriters, locomotives and 

automobiles, tractors and turbines, ships and steam 
shovels, plows and printing presses—in fact, in 
every industry. 


ULLIVAN AIR COMPRESSORS are widely 
used by these shops for every condition of air 
ower service. The ‘“‘Angle-Compound”’ type, shown 
low, embodies modern, distinctive ideas in design 
and construction, which secure unusual economy and 
efficiency for the user. “Angle-Compound” engi- 
neering 15 described in Catalog 83-A. A copy will be 
mailed at your request. 


Ask for the 
Booklet, 
“Engineering 
Opportunities 
with the 
Sullivan 
Machinery 

Company.’’ 
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Sullivan Machinery Company 
(Established 1851) 
164 South Michigan Ave. 
Chicago 


Sales Offices in 23 Cities in the U. S. and Canada, 
and in 16 Countries Abroad 











or provide filters to make it clean. 
With certain lines of paper softness 
is also an essential in the supply. Of- 
tentimes setting basins with coagulant 
facilities are necessary. The quan- 
tity of water used is so great, particu- 
larly as a conveyor, that a flow re- 
quiring a minimum of pumping is 
desirable. 

The finally rejected water, carrying 
much of the inter-cellular matter of 
wood or other raw material, as well as 
other waste products, whitened by 
lime and clay or blackened by sul- 
phite liquor, must go to a stream of 
large volume or to settling and evap- 
orating basins. This problem of 
waste disposal is becoming of in- 
creasing importance as stream flow 
diminishes. and as population in- 
creases. It is being met by the re- 
use of much of the water, by reburn- 
ing lime, concentration of solutions of 
inter-cellular matter, and burning. 
"In connection with the water sup- 
ply, that for the boiler plant must not 
be overlooked as the water quite suit- 
able for paper-making might miss de- 
sirable boiler water by a large amount. 
The total water requirements of a 
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Paper Mill Engineering 


(Continued from page 26) 


mill parallel that of a sizable city, for 
instance, one mill in mind having a 
product of 400 tons per day pulp and 
paper would require 20,000,000 to 
30,000,000 gallons of water a day, 
enough to supply a city like Worcester 
or Providence. Bacteriologically, this 
supply need not be as pure as re- 
quired for domestic work. 

In handling this water high- 
efficiency pumping plants are desir- 
able, although under certain circum- 
stances efficiency is commonly sacri- 
ficed for continuity of operation and 
ease of control. 

An ample supply of water is neces- 
sary for fire protection. The indus- 
try though not really hazardous has at 
times suffered severe losses in wood 
piles containing thousands of cords. 
Pumping capacity of 3,000 to 10,000 
gallons per minute supplying 1%” 
monitor ‘nozzles furnish desirable pro- 
tection. 


Raw Material 


Whether this will be rags, wood, or 
straw, wauld be decided by the manu- 
facturer. ~For rags we might count on 
80% gotmg into the finished product; 
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Section of 24” pipe being lowered into position at Porter River 
Crossing. Pipe is below surface, attached to 


which is partly submerged. 
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with ground wood, perhaps 80%; for 
chemical fibre 25 to 35%. 

It is necessary to.select the process 
most carefully to suit the raw ma- 
terial and finished product, having due 
regard to the technical skill available 
for operation. A balance sheet is, of 
course, desirable to account for all 
materials as a bookkeeper takes care 
of his money in and out. Unfortun- 
ately the incoming materials in the 
shape of wood or straw are subject 
to wide variations in moisture loss of 
bark and rotting in piles, and as at in- 
termediate stages of process the cost 
of measuring is very high a real bal- 
ance in and out is not usually possible. 

It is desirable to keep large quanti- 
ties of raw material on hand, as, for 
instance, wood is difficult to procure 
in winter time. Seasoning of the wood 
brings it more nearly to an average 
grade. A mill carrying 60,000 to 
100,000 cords of wood is not un- 
common. The cost of handling and 
rehandling is large. There is consid- 
erable loss through rotting. _| When 
the raw material is an expensive ma- 
terial, such as rags, provision for tak- 

(Continued on page 34) 
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Getting the right machine 
for the job 


}LACING the burden of super-produc- 

tion on ordinary milling equipment is 
like depending on a lathe for automatic 
screw machine production. 

Both the ordinary milling equipment and 
the lathe are excellent—indispensable—on 
the jobs for which they are suited. 

But, for the many modern high produc- 


tion jobs, where every second saved or lost 
shows up on the right or wrong side of the 
ledger, Brown & Sharpe Automatic Milling 
Machines are the choice of the manufac- 
turers who insist on “rock-bottom” milling ¢ 


costs. 
With these machines they can transform 

“passable” high pro- 

duction to profitable 

high production. 


With the use of a duplex mill- 
ing attachment the Brown & 
Sharpe No. 21 Automatic 
is giving a high production 
in the milling of automobile 
bearing caps. 


BROWN & SHARPE MFG. CO. 
PROVIDENCE, R. L, U.S. A. 
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Where dependability 
is vital 


N connection with a new 
pumping station at Mil- 
waukee, Wisconsin, additional 
feeder mains were required. It 
was necessary that one of these 
should carryan unusually large 
proportion of the water supply, 
and 54-inch pipe was decided 
upon. Although pipe of mate- 
rial other than cast iron had a 
lower first cost, Cast Iron Pipe 
was chosen because the possi- 
bility ofinterruption to service 
hadtobe reduced toaminimum. 


The photograph above 
shows a section of pipe being 
lowered into the ditch in the 
process of laying it. 


THE CAST IRON PIPE PUBLICITY BUREAU 


Peoples Gas Bldg., Chicago 


CAST TRON PIPE 


—— ee BELL © SPIGOT JOINT 


Our new booklet, “Plan- Send for booklet, 

gins a, Waterworks Tron ipe for Industrie! 

agen .” which covers Service,” showing in- 

the problem of water for teresting installations to 

the small town, will be meet special problems 
Sent on request 








































In this way constant frequency may 
be manually maintained. 

The driving motors for the substa- 
tion generating equipment, sine-wave 
set’ excepted, are 2300-volt, three- 
phase motors. The motor power 
comes directly from the power house 
over the 2300-volt line. This high 
voltage is applied to the various sub- 
station motors through the medium of 
electrically operated oil switches. 
These switches are provided with me- 
chanical interlocks so that all switches 
belonging to a single machine can be 
operated only in proper sequence. 


Selected Grades 


Anthracite 
and 
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COAL 
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BURTON-FURBER 


COAL COMPANY 
50 CONGRESS STREET 
BOSTON 














DISTINCTIVE IN QUALITY 


Made in patterns best suited to every class of work 
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Red and green lights mounted on the 
face of the switchboard signal the on 
and off positions respectively of the 
oil switches. An inspection of this 
substation is well worth a half hour’s 
time required. Any of the laboratory 
staff will be found willing to escort 
students on such an inspection trip. 

For measuring purposes instru- 
ments of all types are necessary. The 
instrument room, at the west end of 
the laboratory, contains some 600 
portable measuring instruments. This 
room is in charge of an attendant who 
is on duty from nine A.M. until six 
P.M. 

The laboratory owns oscillographs 
capable of doing most excellent and 
accurate visual or photographic re- 
cording of occurrences in electric cir- 
cuits. On account of the photogra- 
phic work which goes on in conjunc- 
tion with oscillographs an excellent 
dark room completely stocked with 
chemicals and accessories for photo- 
graphic work is a part of this labora- 
tory, this being one of four such dark 
rooms in the department suite. This 
is very essential because oscillographic 
work often requires the immediate de- 
velopment of a film before more pic- 
tures are taken. In this way the 
proper functioning of the many deli- 
cate contacts of the oscillograph may 
be checked without a serious loss of 
time or films. 

The actual student experimentation 
is carried out as follows: Students are 
grouped in pairs according to their 
own desires. This grouping is neces- 
sary from the nature» of the work, 
which -requires much manipulation 
and the simultaneous reading of sev- 
eral instruments. In general before 
a student is allowed to start actual ex- 
perimentation he prepares a prelim- 
inary report which explains completely 
what data he intends to secure and 
in detail how he will secure it. This 
report is submitted to an Instructor 
who corrects it and by conference with 


SEND FOR 
Cat. No. 5—Tools 


NEW YORK 





SAGINAW, MICHIGAN 2 
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Departmental Notes 


the student puts him in position t 
know exactly what he is todo. Afte: 
the data has been secured the student 
writes a final report in which are sub- 
mitted the results required in the ex- 
periment accompanied by a very thor- 
ough and complete discussion of the 
theoretical and operating characteris- 
tics of the particular machine under 
test. This final report is corrected 
and returned to the student who in 
general goes to his Instructor for fur- 
ther conference at which time vague 
and incorrect ideas are straightened 
out. With the honor groups, which 
have been set up amongst electrical 
engineering students, this procedure is 
altered by putting the individuals fully 
on their own responsibility during the 
term. 

The wealth of laboratory equipment 
means that a great deal of repair work 
is continually carried on. The shop 
equipment includes lathes, drill press, 
milling cutter, shaper, grinder, forge, 
wood working machinery, etc. The 
shop personne! consists of five men 
who are kept constantly busy with the 
work of all the laboratories of the 
department. 

The thesis work in the Electrical 
Engineering Department calls for a 
great deal of machine work on the 
part of the students, and a_ well 
equipped shop is reserved for student 
work only. Students working in this 
shop secure tools and supervision from 
the main shop of the department. 
These two shops are adjacent to one 
another for the convenience of all 
concerned. 

Technology, through the Electrical 
Engineering Department, is a pioneer 
in the application of sectionalizing 
students according to their activity of 
mind. The next article of the series 
will therefore be devoted to presenting 
the factors which urged such section- 
alizing. and a discussion of the ulti- 
mate goal to be reached by such an 
éducational system. E. G. Bancratz 
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CUITER 


U-RE-LITE * * * I-T-E CIRCUIT BREAKERS 


It isn’t the name on a Circuit 
Breaker that makes it good. 
It’s the Circuit Breaker that 
makes the name good. A 
trademark is valuable only 
because of what it represents. 


Engineers and executives 
alike specify U-RE-LITE be- 
cause their experience in elec- 
trical protective devices has 
proven U-RE-LITE to be the 
best. It is the I-T-E Circuit 
Breaker inthe Steel Box—sure, 
safe, dependable, fool-proof. 
And because it is Cutter-made 
and Cutter-guaranteed, 
U-RE-LITE is right. 


ne kek bed 


THE CUTTER COMPANY=—Established in 1888—PHILADELPHIA, PENNSYLVANIA 



























and papers may have their sensitivity 
to various parts of the spectrum meas- 
ured by using them as a sensitive ma- 
terial in the spectrograph, and. allow- 
ing the light for which the measure- 
ment is required to fall on the slit of 
the instrument. 


Textiles 


Calico printers could use this instru- 
ment to identify and control their 
mordants, which are usually metallic 
salts. The silk industry could surely 
employ it for controlling the dressings 


Perforated Cover. 





Third and Binney Streets 
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HUMIDIFIER 


FOR THE 


HOME and OFFICE 


Hollow inside, large reservoir on each side, allows heated air to rise 
through water-soaked open weave wicks. 


Beautifully enameled in olive green. 
Circular: sent on request. 


| PETER GRAY & SONS, Inc. 


Manufacturers of Sheet Metal Specialties since 1878 
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Industrial Applications of the Spectrograph 


(Continued from page 7) 


used to increase the weight and lustre 
of their products. 


All of the above applications have 
depended upon emission spectra, but 
following are some possible industrial 
uses of the spectrograph which depend 
upon the measurement of absorption 
spectra. 


Alkaloids and Pharmaceuticals may 
be identified, and above all a strict 
control of their purity maintained, 
which is of the greatest importance to 
the medical profession and insures the 
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public against toxic adulterants. The 
raw materials of these industries 
should be similarly tested. Toxicoli- 
gists can use the method for identify- 
ing alkaloids or other poisons in a post 
mortem examination for amounts as 
small as 1/20 milligram. 


The dye wmdustry can standardize 
its products by determining the exact 
characteristic curve for each dye 
made, and testing every batch to see 
whether it is up to standard both as 
regards strength and purity. 


Glass is now used for many pur- 
poses where an exact knowledge of its 
transparency for light of the shorter 
wavelength is essential. Thus Crooke’s 
glass cuts off all the ultra-violet, while 
Chance’s nickel glass allows a lot of 
ultra-violet to pass, and absorbs all 
the visible except a little in the red. 
Recently the Corning Glass Works 
have prepared a product which is said 
to be transparent throughout the en- 
tire spectrum (to 2100 A). Coloured 
glasses when used for railway and 
other signalling purposes should be 
accurately standardised with a spectro- 
graph to prevent accidents through 
variations of tint. 


Explosives. It is of interest to de- 
termine quantitatively the amount of 
nitrogen peroxide present in the gas- 
eous products of combustion from a 
known weight of explosive. Nitrogen 
peroxide has a very characteristic line 
absorption spectrum, the number of 
lines varying with the concentration, 
so the spectrograph can be used to 
make a rapid analysis of the gases. 


Liquified gases are becoming more 
and more important in industrial 
operations. Many serious accidents 
have occurred through impurities be- 
ing present in them, but such risks 
can be eliminated by a rigid control 
of the substances by examining their 
absorption spectra, in which impuri- 
ties would at once become apparent. 

We have mentioned only a few of 
the possible applications of the spec- 
trograph to industry. There are 
many others which would suggest 
themselves to specialists in the vari- 
ous branches of industry if they were 
acquainted with the possibilities of the 
spectrographic examination of thei: 
raw materials, intermediates and fina 
merchandise. 
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short course 


in valves 


A working knowledge of 
valves and valve require- 
ments is an aid to the 
engineering student. 


Learn the various types of 
valves. Learn the types 
best suited for each 
service— power plant, 
plumbing, heating and 
fire protection. 
Make use of the in- 
formation Jenkins 

Bros. furnish. 


Tell us the kind of 
building in which 
you are interested. 
el We will send you a 
48-page booklet 
which describes 
and illustrates 
Jenkins Valves for 
various types of 
buildings. 


JENKINS BROS. 


80 White Street New York, N. Y. 
524 Atlantic Avenue 

133 No. Seventh Street, Philadelphia, Pa. 
646 Washington Boulevard, Chicago, Jil. 


JeNKINS BROS., LIMITED 
Montreal, Canada London, England 


— 
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Steel Sheets that Resist Rust! 


The destructive enemy of sheet metal is rust. 
It is successfully combated by the use of pro- 
tective coatings, or by scientific alloying to re- 
sist corrosion. Well made steel alloyed with 
Copper gives maximum endurance. Insist upon 


KEYSTONE 


Rust-Resisting 
Copper Steel 


Sheets 


nized 


Keystone Copper Steel gives suyerior service for roof- 
ing, siding, gutters, spouting, cuiverts, flumes, tanks, and 
all uses to which sheet metal is adapted—above or below 
the ground. Our booklet Facts tells you why. We manu- 
facture American Bessemer, American Open Hearth, 
and Keystone Copper Steel Sheets and Tin Plates. 


Black Sheets for all purposes 
Keystone Copper Steel Sheets 

Apollo Best Bloom Galvanized Sheets 
Apollo-Keystone Galvanized Sheets 
Culvert, Flume, and Tank Stock 
Corrugated Sheets 

Formed Roofing and Siding Products 
Automobile Sheets—all grades 
Electrical Sheets, Special Sheets 
Deep Drawing and Stamping Stock 
Tin and Terne Plates, Black Plate, Etc. 


Our Sheet and Tin Mill Products represent the highest standards of quality, and 
are particularly suited to the requirements of the mining, engineering, and general 
construction fields. Sold by leading metal merchants. Write nearest District Office. 


American Sheet and Tin Plate Company 


General Offices: Frick Building, Pittsburgh, Pa. 


Chicago Cincinnati Denve Detroit New Orleans New York 


r 
Philadelphia Pittsburgh St. Louis 


Pacific Coast Representatives: UN1TED States STEEL Propucts Co., San Francisco 
Los Angeies Portland Seattle 


Export Representatives: Unitep Srates Sree, Propucts Co., New York City 








ing care of this must be in buildings 
under cover. 

Possible exits of raw material to 
sewers must be guarded by “save- 
alls” (rotary screens and settlers). 


Transportation and Handling 


For a 100-ton mill in and out, 
14 cars of wood may be expected, 5 
or 6 cars of finished material, 6 to 10 
cars of coal, and several others of 
miscellaneous supplies, new machin- 
ery, construction materials, etc. Also, 
under certain conditions it is neces- 
sary to haul away ash to the extent 
of 15 to 20% of the coal. Unfortun- 
ately these materials will not be de- 
livered at a uniform rate, at times, 
perhaps, the cars of wood running up 
to 50 per day, which makes necessary 
a considerable acreage devoted to 
switching facilities and storage tracks. 
Perhaps there will be a locomotive 
crane. The switching may be done 
by line locomotives or pony engines, 
which might be oil fired or gasoline 
type. 

One of the earliest problems, there- 
fore, to be studied over will be the 
yard layout, combinations of trestles, 
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Subscription 
Price is $1.50, but check does not 
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Paper Mill Engineering 


(Continued from page 28) 


curves, switches, so as to make as 
many of the buildings accessible as 
possible by standard gauge track, 
keeping elevations right for discharge 
of coal, wood, lime, etc., to storage 
places in the easiest way. Facilities 
must be provided for getting heavy 
machinery from the cars into its 
proper place, at the same time easy 
internal transportation must be al- 
lowed for, the two requirements being 
in some opposition, the first making 
the cutting up of the building site by 
standard gauge tracks necessary, the 
other calling for continuity of plat- 
forms, etc. Many times repair ma- 
terial must be transported from one 
part of the plant to another when 
switching would be both expensive 
and almost prohibitive. This points 
towards working floors on as nearly 
one level as possible; when. not pos- 
sible, ramps should be arranged for 
the operation of power trucks, and 
elevators are needed in extreme cases. 

In the woodyard elaborate systems 
of conveyors must be laid out for 
getting logs first into piles, thence to 
the chip house, and from the chet 
house to the digesters. 
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Electrical Equipment 


LESS THAN WHOLESALE 


We have a large stock of all kinds of Radio 
and Electrical Equipment which we are able to 
offer to M. I. T. men at real low prices. | 


This equipment is suitable for: 











Thesis and Experimental 


RADIO SURPLUS CORP. 
250 WASHINGTON ST. 
BOSTON, MASS. 
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Labor and Upkeep 


While usually considered outside 
the realm of engineering, some one 
must make a careful survey of the la- 
bor situation before the plant is def- 
initely located. The possibilities of 
local housing, a first-class potable 
water supply, and the possible compe- 
tition of other industries must be care- 
fully studied. 

The usual paper mill operates 
three tours, and for contented labor 
it should be housed near the mill and 
provision made for food at almost all 
hours of day and night. 

The proportion of skilled labor in 
paper and pulp industry is relatively 
small. The operating units are large 
and a few men highly skilled in the 
art of paper and pulp making can 
control quite completely what is go- 
ing on. A large number of men are 
needed with a sort of rough inspection 
duties, and whose job while covering 
considerable ground can be carefully 
scheduled so that once learned, ex- 
cepting for reporting of variations 
from the schedule, not a great deal of 
skill is required. ‘A considerable force 

(Continued on page 36) 
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INSULATION 
PROBLEMS 


are properly solved only by: 





Selecting the right type of high grade insulation to meet the special en- 
gineering conditions.. 


Determining the proper thickness for maximum efficiency. 
Seeing that insulation is thoroughly applied. 
Selecting the proper protection against atmospheric conditions, exter- 
nal injury, etc., and by sealing the insulation. 
We meet these requirements with: 


85% Magnesia, high temperature insulation, hair felt, and cork, or a 
combination of two or more of these materials. 


Care in balancing amount of insulation against cost and efficiency. 
Employing experts in all branches of the art. 


The use of Thorkote—the ideal seal and protection. 


Specifications and information furnished on request 


P. S. THORSEN & CO., INC., 
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P. S. THORSEN CO. OF MASS., 
4314 “L” Street, 
SO. BOSTON, MASS. 
Tel. So. Boston 1330 


81 Coffey Street, 
BROOKLYN, N. Y. 
Tel. Henry 3081-2 
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is required of rather rough mechanics 
more in the line of millwrights. Un- 
fortunately, rather more of these are 
used than would be best for the in- 
dustry. A somewhat higher class of 
mechanics working under technical 
‘direction would many times be more 
profitable than the method of han- 
dling maintenance work that has be- 
come standard usage. A small amount 
of common labor is required for as- 
sisting in maintenance work, handling 
supplies and raw material, and output 
where machine transportation is in- 
adequate. 


Fuel and Power 


Machinery and devices used should 
be adapted to the class of labor avail- 
able at mill location. At present in 
this country the cost of heat and 
power amounts to from 10 to 25% of 
the total cost of the product. The two 
items are so intimately interlocked 
that any one attempting to handle 
them separately will run into endless 
difficulties and add very much to his 
manufacturing cost. Saving in fuel 
and labor through the proper han- 
dling of heat and power offers one of 
the most fertile fields for engineering 
in the industry at the present time. 
Every pound of paper requires from 
three to five pounds of steam for its 
proper drying. Every ton of pulp re- 
quires 4,000 to 5,000 gallons of hot 
wash water at 200°. Some 15,000 to 
20,000 gallons of water are required 
per ton of pulp in the case of soda 
or sulphate mill at the evaporator 
condenser. Every kilowatt hour re- 
quired from condensing units manu- 
factures 50 to 70 gallons of warm 
water. Some 50 to 100 kilowatt 
hours are required per ton of pulp. 
One-quarter to one-half ton of coal 
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is required for each ton of lime re- 
claimed. 3,000 to 6,000 pounds of 
steam are required in cooking each 
ton of pulp. Waste products are 
produced in some forms of pulp man- 
ufactured which at the present day 
are largely thrown. away but have in 
a dry state an evaporative value of 
12,000 B. t. u. per pound. 

Fundamentally, to make the best 
use of fuel we must let down from our 
combustion temperature of 2500 to 
3000°F. as slowly as possible, ac- 
counting for every B. t. u. As ex- 
amples, we perhaps produce steam in 
the boilers at 400 lbs. pressure, and 
superheated to 650°F. temperature. 
We use the waste heat gases first to 
heat boiler feed water in the econo- 
mizer, then preheat air for combustion 
or perhaps used in a coal dryer. The 
next drop in temperature from 650°F. 
is down to 100-125 pressure and 
370°F. via a high back-pressure tur- 
bine serving as reducing walve for 
steam to digesters; also, part of the 
steam at 650° will go to a turbine ex- 
hausting at 15 lbs. into the dryers of 
the paper machine. This might be a 
bleeder and at a lower stage steam 
would be taken off at about atmo- 
spheric pressure for heating the high- 
temperature wash-water desired. We 
would endeavor to step the heat down 
from the digester by utilizing the 
steam from the blow, and after the 
high-temperature wash-water has 
served its purpose we might circulate 
it through heat interchanger or mill 
pipes for heating a building or for 
furnishing a lower temperature wash- 
water at, say, 120°. 

After the steam that is used in the 
dryers has served its purpose, we 
could use the vapor driven off of the 
paper to heat the mill buildings. 


building 


Wm. T. Reed Co. 
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BUILDING 
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In addition to heat used about as 
indicated, we have heat generated by 


«sulphur burners in the sulphite pro- 


cess, the heat generated in the black 
liquor burners in the soda and sul- 
phate process, the heat generated in 
connection with the recovery of lime. 
Several of these processes are suscep- 
tible of producing considerable steam 
when waste heat boilers are properly 
applied; in fact, there is said to be 
abroad a mill which is able to produce 
all the steam required through utiliz- 
ation of the heat available from waste 
products. 
First Cost 

In most cases there is nothing 
more expensive than a plant where 
quality, workmanship, and space is 
skimped in order to reduce first cost. 
Such a procedure requires later con- 
stant repair work, and production is 
perpetually handicapned because of 
cramped quarters, unstable founda- 
tions, etc. On the other hand, the 
plant may be easily handicapped by 
over-sized structures, timidity in the 
use of construction materials, foun- 
dations too large and too expensive, 
and a blind following of precedent in 
design. 

Paper and pulp mill structures are 
of little use for anything else, except- 
ing for the purpose designed; in fact, 
they become part of one big machine, 
and the designer should bear this in 
mind at all times. Factors of safety 
used should be at all times adapted 
to the anticipated loads without much 
regard to the fact that the building 
will ever be used for anything else 
than its present purpose. Paper and 
pulp mill structures and piping are 
subject to much corrosion and rust, 


and wooden structures to rot. There- 
(Continued on page 38) 
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YOU CAN DO IT 


| 





Cost YouThis Year? 


1 MS kit 


HAT you may better picture the waste- 

fulness of smoke, we publish the follow- 

ing figures. They compare the life of 

metal structural work in smoky cities 
and smokeless cities, and are taken from a 
report of the Mellon Institute. 


Smoky City Smokeless City 
Galvanized Sheet Iron | 3to G6years| 7 to14 years 
Galvanized Sheet Steel | 3to 4years| 5 to10 years 


Tin Sheet Iron 13 to 15 years | 18 to 20 years 
Tin Sheet Steel 6 to 10 years | 10 years 
Copper 10 to 20 years | No limit 


Where there is smoke, there is destruction— 
destruction of building, machinery and fin- 
ished product. And even worse is the impair- 
ment of employes’ health and efficiency. 


Not alone as a civic duty, but equally as a 
matter of plain commercial profit, your plant 
should be a leader in the “Smokeless Town” 
movement. Send today for our interesting 
book, “Gas—The Ideal Factory Fuel”. 


American Gas Association 
342 Madison Avenue, New York City 
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Paper Mill Engineering 


fore, where it is impossible to protect 
against such deterioration ample al- 
lowance should be made in preparing 
sizes. Changes in the art are many. 
A design for a life of over twenty to 
twenty-five years is useless. 

Concrete and structural steel, with 
brick used as filling in, has come to be 
almost exclusively the present con- 
struction, wood still being used on 
roofs and some of the lighter mem- 
bers. Steel sash is used quite com- 
monly, its maintenance being high 
where soda and acid dust or fumes 
are in the air. 

The heating problem of a pulp mill 
is small, generally moist warm air and 
considerable machine friction and 
process radiation taking care of a large 
part of the requirements. There 
should, however, in northern climates 
pe enough of heating coils to prevent 
freezing of material in pipes. In the 
paper mill the problem of ventilation 
and heat is a very large one and gen- 
erally the two have not been well 
worked out together. The present 
adoption of closed-in machines with 
make-up hot air is helping out. very 


SPLICING MATERIALS 


(Continued from page 36) 


materially on the whole heat and 
ventilation problem. 

Inasmuch as a plant runs for 24 
hours, and on the average only half 
of this time is there outside light, the 
question of proper artificial lighting 
is worthy of closest study. In fact, 
while daylight lighting is desirable its 
weight as an influence on design is 
not as great as in single-tour indus- 
tries. 

Quality of Product 

Excepting that of textiles, there 
is nO prominent industry wherein a 
small amount of dirt can play as much 
havoc with quality as will dirt in a 
plant manufacturing white papers. 
The choice of raw material is rather 
limited, the raw material under-goes 
a successive degradation in length of 
fibre, and in its handlings the utmost 
care must be taken to prevent the in- 
troduction of anything excepting the 
materials required. For this reason 
expensive piping like copper must be 
used many times when iron piping 
might ordinarily serve. Tanks and 
vats must be tiled and _ brick-lined. 
Facilities for inspecting quality must 


Make Dependable Joints 


OKONITE tape is an unvulcanized rubber compound in 
tape form for insulating cable splices or joints. Joints 
properly made with OKONITE are impervious to mois- 
ture and are as strong as or stronger electrically and 
mechanically than the insulated wire itself. 


MANSON tape is a true friction tape having adhesive 
and weathering qualities far superior to any other com- 


mercial tape. 


DUNDEE 2 ay a high quality friction tape excelled 


only by 


DUNDEE “B” is a good medium grade friction tape 


at a competitive price. 


Send for booklet “ Splices and Tapes” 


The Okonite Company 
The Okonite-Callender Cable Co., Inc. 


Factories, PASSAIC, N. J. 


PATERSON, N. J. 


Sales Offices: New York, Chicago, Pittsburgh, St. Louls, 


Atianta, Birmingham, San Francisco, Los Angeles, Seattle 





Canadian Representatives : ey Re vee kad. Montreal 
endoza Co. Havana 


Cuban Representatives: Victor G. 





Pettingell-Andrews Co., Boston, Mass. 
Novelty Electric Co., Philadelphia Pa. 
F. D. Lawrence Elec. Co., Cincinnati, O. 





be employed so that the source of any 
defect arising can be instantly located. 
The handling of pulp and paper prob- 


- lems is in quite a different class from 


machine handling problems because 
of the changes taking place where 
they cannot be seen and because after 
all the chemistry and physics of the 
industry is not well developed. A 
plant designer therefore cannot de- 
part from tried lines in a very broad 
way. 





In outlining engineering require- 
ments in the design’ of successful paper 
manufacturing enterprise little men- 
tion has been made of anything but 
practices quite well standardized. Due 
largely to diminishing raw material 
supply and substitution of woods not 
previously considered acceptable for 
paper-making, new methods of prepar- 
ing, cooking, bleaching, beating and 
drying are in processes of develop- 
ment. Many of these new processes 
apparently possess much merit. The 
engineer will find the choice of a wise 
design from among all those processes 
very far from an easy one. 


Laboratory 
Equi OoOment 


buhierrial or 
Educational 
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Four Necessary Steam Specialties Which 
Should Be Found In Your Boiler Room 





Double Spring Boiler Gauge 


Ashcroft Gauges 


Ashcroft Gauges are 
made in all sizes and 
types, for all purposes 
in a power plant where 
indicating gauges are 
required. Special care 
is taken in calibrating 
these gauges and they 
are so packed that you 
will receive them in 
good condition. 


Hancock Valves 





Bronze Valve 


Hancock Valves are made for all pressures, they are 
made of either Bronze, Cast Steel, or Forged Steel. 
For temperatures over 450° F Steel Valves should be 
used. Hancock Valves are made to withstand hard 


usage and the hardest service in a power plant. When 


the proper valve is used for a certain condition it will 


stay tight and give satisfactory service for a long 


period without any attention. 





: . 
mi 


Shaw Electric Cranes 
Putnam Machine Tools 
Ashcroft Gauges 


Hancock Inspirators 


and Valves 


| Fa Consolidated Safety Valves 
Metropolitan Injectors 





BRIDGEPORT WORKS 
Asheroft Gauges 
Consolidated Safety Valves 
Bridgeport, Conn. 


Consolidated Safety Valves 


Consolidated Safety Valves Form 
DI, Iron Body, and Form DS, 
Steel Body, are good for pressures 
up to 300 lb. on saturated steam; 
and 350 lb. on saturated or super- 
heated steam respectively. They 
are designed to meet the require- 
ments of the A. S. M. E. code, 
have a large relieving capacity, 
and will act with a sharp positive 
action when the pressure reaches 
the point at which they are set to 
relieve. Other Forms are made 
for pressures up to 1500 Ib. 


Forms DI & DS 


Metropolitan Injectors 





Double Tube Injector Model O 


Metropolitan Injectors are made with either single 
or double tubes. The single tube Model N, is 
automatic in that it will restart automatically if 
either the steam or water supply is interrupted. 
This injector is very efficient on low pressure and 
portable boilers. The double tube Injector Model O 
is good for all pressures from 35 to 350 lbs. It 
will take water under a head or lift it from a well 
and will work with hotter feed water than most 
other injectors. 


MANNING, MAXWELL & MOORE, INC. 


100 East 42nd St., New York, N. Y. 
29 North Jefferson St., Chicago, III. 


BOSTON WORKS 


Hancock Valves 
Metropolitan Injectors 
Boston, Mass. 



















































er until proper alignment has been 
secured. 

In order to maintain the axial po- 
sition of the turbine spindle, a special 
thrust bearing of the Kingsbury type 
is generally used. A section through 
this type of thrust bearing with its ad- 
justing gear is shown in Figure 2. 
The thrust bearing is mounted in the 
high pressure end of the cylinder and 
is provided with an accurate gear for 
its adjustment as it is necessary to 
maintain an accurate axial clearance 
in the various parts of the turbine unit. 
This thrust adjusting gear is provided 
with a positive means for locking same 
in a fixed position when it is once set. 
It is also constructed with positive 
stops so that the thrust bearing can 
be moved in either direction only a 
certain fixed amount, thereby pre- 
venting contacts between the rotating 
and stationary parts should any one 
accidently move the thrust bearing in 
the wrong direction. 

The lubrication of the thrust bear- 
ing is positive and is arranged with a 
sight oil overflow so that the amount 
of oil passing through the bearing can 
be seen at all time. 


Lubrication 
An elaborate system for the circu- 
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OF PRECISION 




























C. L. Berger & Sons, Inc. 
Established 1871 
37 Williams St., Boston, Mass. 
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lation of the oil to the various parts 
requiring lubrication is provided on 
all turbo-generating units. This sys- 
tem requires, first, an oil tank of ample 
capacity for the oil to come to a com- 
plete rest in order that same may be 
freed of air collected during the cir- 
culation of the oil and also to allow 
any water or other foreign matter to 
settle to the bottom of the tank; second, 
an oil cooler of ample capacity, so 
that the oil may be cooled down to a 
reasonable temperature before being 
recirculated to the bearings; and third, 
an oil filtering system through which 
the oil is circulated for the purpose of 
removing moisture and other impuri- 
ties collected so that the oil shall al- 
ways be in proper condition for the 
most efficient lubrication. 


Generally the capacity of the oil in 
the circulating system is 10 times the 
amount circulated per minute. The 
temperature at which the gil may be 
allowed to enter the bearings depends 
somewhat on the quality of the oil. 
The lighter the oil, the lower the 
temperature should be in order to ob- 
tain the best results. Certain parts, 
such as gears driving the oil pumps 
and governors, require a heavier oil 
than that required for lubrication of 
bearings; consequently it is well to 
remember that while a light oil may 
be used for lubrication of the bearings, 
consideration should always be given 
to the question whether this oil at 
the same time will be suitable for lubri- 
cating the gears driving oil pumps and 
governors. 

Auxiliary pumps are always pro- 
vided on each turbo-generating unit 
in order to take care of the lubrication 
of the various parts during the start- 
ing and stopping of the turbine unit 
and also in case of an emergency such 
as trouble with the main oil pumps. 
Generally, these auxiliary oil pumps, 
are equipped with automatic starting 
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Problems of Steam Turbine Design 


devices so that same will automati- 
cally go into service in case the main 
oil pump should break down. 


Higher Temperature Development 


In practically all papers on steam 
power plants, the possibilities of rais- 
ing the temperature of the steam is 
discussed in considerable detail. Un- 
doubtedly, this is a development that 
offers the greatest possibilities for im- 
proving the efficiency and at the same 
time simplifying the construction of 
the complete power plant. Power 
plants using the reheat cycle where 
the steam, after having expanded to a: 
certain point, is reheated and then 
allowed to complete the expansion, are 
quite complicated with special equip- 
ment such as superheaters with all 
the piping and valves, and also special 
construction in the turbine unit itself. 
It is clear, therefore, that if we could 
use a higher temperature correspond- 
ing to the most economical pressure 
and then construct a straight expan- 
sion turbine, a considerable simplifica- 
tion could be made in the power plant 
equipment, resulting in less complica- 
tion in operation and an increase in 
the efficiencies in the power plant. It 
is no wonder, therefore, that the pos- 
sibilities along these lines have a tre- 
mendous fascination for all Engineers 
engaged in power plant design. 

In order to explain more in detail 
the possibilities along these lines, a 
Mollier diagram, Figure 2, in the 
Author’s paper entitled “A Review of 
Steam Turbine Developments”, pre- 
sented at the Spring meeting of 
the A. S. M. E. in 1925, is reproduced, 
herewith in Figure 3. A new expan- 
sion line “W” has been.drawn showing 
the steam expansion through a turbine 
for steam condition of 1200 lb. pres- 
sure, 1000°F. temperature and 29” 
vacuum. It will be noted that the 
expansion curve will end at almost the 
same point in the exhaust as expan- 

(Continued on page 42) 
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THE EXPLOSIVES ENGINEER— 
FORERUNNER OF PROGRESS 


The title of this advertisement is also the title of a motion picture 
film that illustrates the part played by men who move materials with 
explosivesinthe great industrial undertakings of our times. Itshows 
how engineering methods have transformed blasting from an un- 
certain, hit-or-miss operation into a science based on mathematical 
calculations. It illustrates the Opportunities in this newest branch of the en- 
gineering profession. 

Morethan this: it takes you behind the scenes in the great testing laboratories 
maintained by the United States Bureau of Minesand by oncof the largest manu- 
facturers of explosives, and shows you the exacting care with which explosives 
are tested in order that the tools of the explosives engineer may be as — 
able as his figures. 

“The Explosives Engineer—Forerunner of Progress” is connsipiied to the 
cause of industrial education. Together with another new Hercules film it will 
provide an evening of dramatic and instructive entertainment. 

The other new film dispels the mystery that has heretofore surrounded the 
manufacture of electric blasting caps. This film clearly shows the manufacture 
and features of the Hercules Electric Blasting Cap. It illustrates the marked 
advantages of the larger diameter cap shell, adequate water-proofing, and plat- 
inum bridge. 

Upon request, either or both of these films will be loaned without charge. 
Please let us know the date on which you wish to make your showing and we 
shall forward one or both, prepaid. Kindly use the coupon. 


HERCULES POWDER, COMPANY 
(INCORPORATED) 
“Dynamite—Permissible Explosives—Blasting “Powder—Blasting Supplies 





ALLENTOWN, PA. Sales Offices : POTTSVILLE, PA. 
BIRMINGHAM DULUTH LOUISVILLE ST. LOUIS 
FPALO HAZLETON, PA. NEW YORK CITY SALT LAKE CITY 
TIANOOGA HUNTINGTON, W. VA. NORRISTOWN, PA. SAN FRANCISCO 
CHICAGO JOPLIN, MO. PITTSBURG, KAN. WILKES-BARRE 
NVER OS ANGELES PITTSBURGH WILMINGTON, DEL. 
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HERCULES POWDER COMPANY, 
941 King Street, Wilmington, Delaware 
I should like to show your film (or films): 
[] “The Explosives Engineer—Forerunner of Progress.” 
[} “The Manufacture of Electric Blasting Caps.” 
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Stellite 


(Continued from page 9) 


In the Portland Cement Industry 
metal parts of pulverizing, grinding, 
crushing, and conveying machinery 
are worn out in a very short time due 
to abrasion or wear. Stelliting gives 
these parts a greatly increased life. A 
screw conveyor of the conventional 
type Stellited on the periphery is now 
outlasting heat-treated carbon steels 
6to 1. 1/8” of Stellite on a gudgeon 
as used in the cement plants will last 
three times as long as 1/2” of steel. 


Blades of exhaust heat fans such as 
are used in cement and various other 
industrial plants are cut down in a 
comparatively short time due to the 





Engineers and contractors know that 
BUFF performance is accurate and sure— 


on all sorts of work, from running 
location lines to giving “neat lines” on 
important bridgework—without having 
to adjust the transit once. 


Write for the BUFF Catalog No. 20M 


Buff & Buff Mfg. Co. 
Jamaica Plain, Mass. 





Made of extra quality cotton yarn, carefully inspected, 
finish. The tolored spots are our trade-mark, used only with this quality. 
We make braided cord of all sizes, kinds, and colors, for all purposes, maerene sash cord, clothes lines, trolley 
cord, signal cord, arc lamp cord, and many s»ecial cords for special purpose 

CATALOGUE AND SAMPLES GLADLY SENT ON REQUEST 


SAMSON CORDAGE WORKS 88 Broad Street, Boston 9, Mass. 


abrasion of cement dust but by merely 
Stelliting the surface of the blade 
which wears down an increase in life 
of approximately 4 to 1 is secured. 

In the manufacture of dry cells or 
dry radio batteries a number of dies 
and machine parts come in contact 
with active chemicals or mixes which 
tend to corrode and destroy the 
metals used. Here we have a com- 
bination of the two destructive forces, 
corrosion and abrasion. Increase in 
life imparted by Stellite is due to its 
properties to resist both the abrasion 
and the corrosion. Most parts made 
up of Stellite in this field are fabri- 
cated by the casting method. 

Valves and valve seats are manu- 
factured both by fabricating methods 
and by Stelliting for use in homogen- 
izing equipment such as Diesel En- 
gines, chemical compressors and a 
great variety of other chemical equip- 
ment. 

Due to its resistance to chemical 
action Stellite will take a high and 
lasting polish and retains it under some 
very severe applications. The light re- 
flecting power of the highly polished 
surface is only a little less than that 
of silver, but is more lasting. In the 
transmission of pictures by radio at 
the present time Stellite reflectors and 
mirrors are used, these being much 
superior to anything else due to the 
fact that they have a high and lasting 
polish and reflecting power, are not 
effected. by atmospheric conditions 
and do not scratch very easily. Some 
large telescopes and miscroscopes are 
at the present time using Stellite re- 
flectors and mirrors for the same 
reasons, 


A Civic Service number of The 
Tech Engineering News will be pub- 
lished next month. It will contain 
leading articles in this field. 


Trade-Mark Registered U. S. Patent Office 





and guaranteed free from all imperfections of braid or 
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Turbine Design 


(Continued from page 40) 


sion line “D” on diagram, on page 13, 
which represents the expansion line 
through a steam turbine for steam 
conditions of 1200 Ibs., 725°F. tem- 
perature expanding to 350 Ibs. and 
then reheated to 700°F. and then ex- 
panded to 29” vacuum (as at Edgar 
station of Boston Edison Electric Co.). 
Checking over the actual figures for 
these expansion lines, it will be found 
that a material increase in the avail- 
able energy will result from the in- 
creased temperature and, of course, 
with the same turbine efficiency a 
material increase in power plant ef- 
ficiency will be made. 

While the final results can be readily 
pictured so far as economy is con- 
cerned, there are certain mechanical 
problems to be solved both in con- 
struction and in the obtaining of suit- 
able materials which can be accom- 
plished only through experiments and 
research work. However, work of this 
nature is carried on all over the 
World and, undoubtedly, it will be 
only a matter of a comparatively 
short time before we shall see power 
plants operating under the conditions 
mentioned above. Whether it will be 
profitable to go to still higher pres- 
sures is very questionable unless at 
the same time we can make a cor- 
responding increase in temperature. 

Among the materials so far pro- 
duced, a certain grade of chrome nickel 
steel seems to offer the best possibili- 
ties for the construction of equipment 
suitable for this higher temperature. 
Of course, it is realized that the design 
of the various parts must be modified 
so as to assist in the use of this ma- 
terial. It will also be necessary to 
develop new construction methods for 
the manufacture of certain detail parts 
which up to the present has not been 
possible. However, the indication is 
that we shall see considerable new 
development along the line of increas- 
ing temperatures in steam power plants 
within the near future. 
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His text-book was 










W: EN Corliss A. 
Bercaw went 
down to the tracks to 
get facts for his thesis 
in 1918, he was only 
following a lifelong 
habit. 





Coruiss A. BERCAW 


From the time he 
was old enough to delight in the shrill 
whistle of a locomotive, through his student 
days at California Institute of Technology, 
the most fascinating thing in the world to 
him was a railroad train. 


It isn’t just happy chance that, at 29, 
he is a Sales Engineer in the Transporta- 
tion Division of the Westinghouse Com- 
pany, at Philadelphia. 
natural that Bercaw should have an impor- 
tant share in the negotiations involving one 


And it was quite 


of the most revolutionary transportation 
developments of the century—the develop- 
ment of the gas-electric rail car. 







r(( “What's the future with a 


large organization?” That 
is what college men want to know 
first of all. That question is best 
answered by the accomplishments 
of others with similar training 
and like opportunities. This is 
one of a series of advertisements. 
portraying the progress at West- 
inghouse of college graduates, off 
the campus some five—eight— 
tem years. 








This design provides locomotion within 
So on many 


the passenger car itself. 
branch lines locomotives can be discarded 
with great saving to railroad companies and 
with increased convenience to passengers. 

But to perfect this new car required 
thorough cooperation between the West- 
inghouse and Brill Companies, whose 
engineers supplied, respectively, the electric 
generator and gas engine which, combined, 


Westinghouse 








a freight -car 


give this car its practical advantages. Bercaw 
acted as liaison man during this develop- 
ment stage, and now he is engaged in selling, 
among other things, these cars, representing 
the newest idea in railroad transportation. 


When Bercaw entered the Graduate 
Students’ Course at East Pittsburgh in 
May, 1919, he was fresh from college— 
and naval aviation. His enthusiasm for 
railroading was not allowed to cool—he 
wasn’t shunted into unfamiliar lines. For 
thirteen months he was a student in the 
Railway Shops. Then for six months in 
the General Engineering Department he 
learned how to apply Westinghouse Equip- 
ment to railroad needs. It was a logical 
step next to the Heavy Traction Division 
of the Sales Department at East Pittsburgh. 
And two and a half years there landed 


him in his important work in Philadelphia. 

To men who find a railroad train fasci- 
nating, Westinghouse opens a field that 
has unlimited opportunities for success. 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 


2k 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY offers 
Courses, each of four years’ duration, in Civil, Mechanical, Electrical and Aero- 
nautical Engineering; Naval Architecture and Marine Engineering; Mining En- 
gineering and Metallurgy and Geology; Architecture and Architectural Engin- 
eering; Chemistry, Chemical Engineering and Electrochemical Engineering; 
Biology and Public Health and Sanitary and Municipal Engineering; Mathe- 
matics, Physics, General Science and General Engineering; and in Engineering 
Administration. ‘These Courses lead to the degree of Bachelor of Science. 


To be admitted to the first year class applicants must have attained the age 
of seventeen years, and must satisfactorily fulfill entrance requirements in Alge- 
bra, Plane and Solid Geometry, Trigonometry, Physics, Chemistry, English, 
History and French or German and two units of elective subjects. Examina- 
tions are required in all subjects except Chemistry, History and the electives, the 
requirements for which are fulfilled by the presentation of satisfactory certifi- 
cates. A division of these entrance subjects between different examination 
periods is permitted. 


Entrance examinations are held at the Institute in September. In June 
applicants will be examined by the College Entrance Examination Board in 
Boston, New York, Philadelphia, Chicago and many other cities in America 
and Europe. A circular stating times and places is issued in advance by the 


College Board. 


Graduates of colleges and scientific schools of collegiate grade, and in gen- 
eral all applicants presenting satisfactory certificates showing work done at an- 
other college corresponding to at least one year’s work at the Institute, are ad- 
mitted, without examination, to such advanced standing as is warranted by 


their previous training. 


Graduate courses leading to the degrees of Master of Science, Master in 
Architecture, Doctor of Philosophy, Doctor of Science and Doctor of Public 
Health are also offered. Special Research Laboratories of Physical Chemistry, 
Organic Chemistry, Applied Chemistry and Science have been established. 


Correspondence should be addressed to the Institute of Technology. 


PUBLICATIONS 


Catalogue; Bulletins of General Information, Summer Session, and 
Graduate Study and Research; and the Report of the President and the 
Treasurer. 


Any of the above named publications will be mailed free on application. 
For information, address 
ADMISSIONS OFFICE 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE A, MASS. 
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Saving Lives and Sparing Lives 
in Modern Hospitals 


EDICAL SCIENCE not only aims 
to save lives, but to institute 


economies in hospital operation 
whereby lives are spared for more vital 
work than running an elevator. 


Nothing could be more ghastly than to 
have a patient, on his way to the operating 
room, stuck in an elevator between floors. 
Modern hospital authorities are particular 
in selecting elevator equipment of the 
safest and most trustworthy manufacture. 


The latest development of Otis 
Collective Automatic Control permits 
of the use of automatic push button ele- 
vators in the highest class and size of 
hospitals, where heretofore the auto- 
matic type was limited to low buildings 


- i 1s 
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where the elevator service was infrequent. 


Collective Control is so arranged that 
the elevator automatically answers all the 
calls in the direction in which it is travel- 
ing, and does not require any operator. 
It also stops on any trip at all floors for 
which a button in the car has been pressed, 
the older system of control necessitating 
the elevator answering only one call at 
a time. 


It is significant that the Medical Build. 
ings of the University of Chicago, pic- 
tured above, as well as the St. Luke’s 
Hospitals in Chicago and Cleveland are 
installing Otis Collective Control Push 
Button Elevators, representing the last 
word in hospital elevator operation. 


Offices in all Principal Cities of the World 
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THOMAS 
ALVA 


Hs parr unconquerable, his passion for 
work irresistible, his accomplishment not sur- 
passed in the annals of invention, Thomas 
Alva Edison has-achieved far more than man- 
kind can ever appreciate. February eleventh is 
the eightieth anniversary of his birth. 


Wherever electricity is used—in homes, in busi- 
ness, in industry—there are hearts that are con- 
sciously grateful, that humbly pay him homage. 
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GENERAL ELECTRIC 





